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INTRODUCTION 
American elk, by virtue of their distribution, were the most cosmo­
politan members of the cervid family at the time of white settlement of 
Horth America. At this early date elk were present in every major region 
of what is now continental United States, as well as in northern Mexico. 
�hey likewise were abundant in upper and lower Canada, though records do 
Lot corroborate their presence too far north on the Atlantic coast. Al­
though generally existent throughout the western states, elk were sparsely 
distributed in Nevada, southern Utah, and most of Arizona and New Mexico. 
Paucity of elk was also noted in eastern portions of Washington and 
Oregon. 
A legend most vivid to young and old alike is the vision of vast 
numbers of elk which once traversed prairie and mountain in hordes at the 
time of early colonization of America. A corresponding panorama shared 
by Americans as a heritage of the past is the graphic pageant of elk ex­
ploitation and subsequent waning of wapiti numbers in the wake of westward 
advance of white civilization. As hay falls in contact with the rancher·'s 
mower, so did countless numbers of elk and other big game topple as the 
blade of civilization made contact with them and their habitat. 
Like elk of the eastern states, elk of the west were subjected to 
the same American traditionalism of "exploration, exploitation, and extir­
pation." By the early 1900 period western elk populations became sorely 
depleted. Local annihilations of this genus were legion. The horizon of 
hope for their perpetuation seemed almost nonexistent. Indeed, the chain 
of distribution for the Rocky Mountain elk had shrunken to encompass 
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narrow portions of the Rocky Mountain system lying in Colorado, Wyoming, 
Idaho, Montana, and Canadian provinces to the north. Remnant numbers of 
Roosevelt elk were present along coastal belts of Washington, Oregon, 
and northern California; a handful of Tule elk remained in central Cali­
fornia, but the type species (Cervus canadensis canadensis) had long been 
exterminated, as had similarly the Meriam elk of the Southwest; however, 
limited Manitoba elk still remained. 
Indeed, few individuals of this early western period had visionary 
aspirations for the perpetuation of elk after they had been witnesses to 
the bizarre annihilation of countless former numbers of bison and elk. 
In fact, there came an interim when valiant attempts were made to do­
mesticate elk with a principal objective of preserving this fine animal. 
However, what might well have been the "great tragedy" of the American 
elk was avoided by the existence of a large sanctuary capable of accom­
modating and continuing a substantial elk population. This area was the 
Yellowstone National Park and adjacent lands. Yellowstone Park was set 
aside as such and free from hunting in 1894. The sanctuary offered elk 
in this Park was undoubtedly a contributing factor in the perpetuity of 
this species, for it was from this and adjacent areas that nuclear stocks 
were obtained to re-establish elk in most of the elk-producing areas 
today within western states, some eastern states, and some Canadian 
provinces. True, residual stocks in states, as Montana, Idaho, Wyoming, 
and Colorado, might have brought about continuance of this major elk 
species; but this might well have involved a considerable period of time. 
In Utah and some other western states, it is indeed dubious whether the 
re-establishment of elk to its former range could ever have been achieved 
solely through increment from the residual elk stocks which were present 
at the inception of protective game laws. 
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Close herd-histories are noted ln the reintroduction, increase, and 
successful re-establishment of many existent western elk herds. In fact, 
any one history might well express that of many western herds. This 
history might be recapitulated as procurement of stock from Yellowstone 
Park and adjacent herds; reintroduction into areas exterminated of elk 
or having only residual numbers remaining; protection, followed by an 
increase, culminating in successful re-establishment of the species. 
The Cache elk herd, like most Utah herds, is not unique in its re­
establishment, for it too pursued the same general characteristic pattern 
of reintroductions following destruction of native elk. Like many other 
reintroduced western elk herds, the Cache herd grew and extended its 
range; and during the interim of years, an overflow of elk occurred in­
volving peripheral areas adjacent to agricultural lands. This extension 
of range, coupled with subsequent elk predation on agricultural crops, 
made it evident that a harvest phase must be initiated as a part of 
management plans. Though limited numbers were removed, the elk popula­
tion increased until it was demonstrated that elk had reached numbers 
that were incompatible with good range conditions and other land manage­
ment uses. 
In brief this terse resume of the Cache elk herd had its parallelism 
in most western elk herds. We no longer are attempting to build elk popu­
lations, but in this era are trying to stabilize herd numbers consistent 
with local range and forage conditions as well as other allied range uses. 
Similar elk management problems confront most western game managers. 
A realization of these factors instills prudent game managers with 
a singular objective of managing the elk resource in such a manner as 
will result in the harvest of existing surpluses compatible with manage­
ment of the range resource and subsequent use of the range by domestic 
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livestock and big game. Collectively, most game managers today are faced 
with management objectives dedicated to closer utilization of the present 
elk resource in order to meet increased hunter demands and produce maxi­
mum elk returns per unit of land without materially reducing parent herd 
or increasing them beyond their present range carrying capacity. 
It thus behooves game management agencies to study game herd problems 
methodically and exploit the field of ideas with the principal objective 
of not only placing the herd on a sustained yield basis but utilizing the 
herd resource to its maximum consistent with annual herd increment, range 
forage, and last but not least of all other range uses, watetshed pro­
tection. To study the herd problems on the Cache elk herd has been the 
objective of this study. 
Much of the basic information concerning the Cache elk herd was 
recently released as a result of McCo:nnack's (1951) South Cache elk herd 
study. The primary features of this investigation were the establishment 
of herd numbers, definition of elk range, and evaluation of herd losses 
in the South Cache elk herd. His study has provided information and has 
aided the present study of the entire Cache unit. 
The present study was undertaken to acquire additional management 
information for both the North and South Cache units. It was recognized 
that effectiveness of elk management could be increased if such informa­
tion were available as population data, age composition figures, effective­
ness of the winter feeding program, herd productivity and mortality, summer 
and winter distribution, and the inter-specific role of deer and domestic 
livestock with the elk. 
The present study was commenced during late fall of 1951. Formal 
field work continued through the spring of 1953, though limited field work 
extended through the early 1954 winter. The study has been dedicated to 
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the procurement of elk management information on both the North and South 
Cache units. 
Review of Literature 
Early elk literatures were largely confined to historical notes on 
distribution and relative abundance. Such writings generally evolved 
from dairies of trappers, explorers, soldiers, and settlers who were then 
penetrating the western continent. Many of these early writings were 
fragmentary; some conflicted with others written by different individuals 
reconnoitering the same general area. Generalizations drawn from obser­
vations were many. Ommissions of pertinent elk data appear great, for 
the student of these early writings indeed becomes mildly confused and 
divided in respect to the divergent entries of local elk conditions. 
Specific emphasis on elk management was not manifested extensively 
until the mid-1920 period, though natural histories such as Seton (1929) 
and Caton (1877) did supply many valuable elk data. One of the earliest 
elk management studies was Preble's Jackson Hole investigation in 1911 
(Murie, 1951). However, with the creation of a special Federal Elk Com­
mission in 1926 and the subsequent assignment of field work to the Bureau 
of Biological Survey, a formal elk study was commenced. Its objective 
was a comprehensive life history study to be used as a basis for elk 
management (Murie, 1951). The climax of this extensive study and later 
allied field investigations is Murie's (1951) "bible" of elk of North 
America. Big game managers, biologists, students, and other interested 
peoples are indeed fortunate in having available this comprehensive 
treatment of distribution, forms, life history, characteristics, and 
management of North American elk. 
It is only natural that early elk writings dealing with management 
phases should stem from the Northern and Southern Yellowstone herds, for 
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it was here that elk problems were first manifested as a consequence of 
the "come back" of western elk populations. One of the initial studies 
on the Northern Yellowstone herd was made by Rush (1932). His vivid de-
scription of life history, breeding and food habits, and summary of elk 
diseases and parasites gave impetus to the evolution of elk management. 
Later, a Federal Elk Commission report summarized basic data collected on 
the Northern herd (Bagley, 1935). Mills (1936) made early contribution 
to a knowledge of elk reproduction, while Cahalane (1 938) attempted an 
aerial census in connection with a ground survey on the Northern herd. 
Murie (1931 and 1934) presented much basic information on the Southern 
Yellowstone herd which is part of the famous Jackson Hole herd. 
A gradua l increase in elk management information has occurred since 
these early Yellowstone investigations. As did protected elk populations 
spiral within Yellowstone Park, so did native and particularly reintro-
duced herds increase throughout the western states. The mid-1910 elk 
plants, within western states, resulted in increased populations ready 
for harvesting in the late 192 0 period. As a result, a need for individu-
al herd investigation became evident and an ever increasing amount of 
literature subsequently became available on elk. 
A typical Washington elk herd has been described by Mitchell and 
Lauckhart (1948) in their report of the Yakima elk herd which stemmed 
from an early plant resulting in a herd now exceeding its range capacity. 
The Roosevelt elk situation on the Olympic Penninsula has been care-
fully studied. by Schwartz and Mitchell (1945). From this study comes an 
expression of Olympic elk herd sex ratios, herd composition, herd incre-
ment, utilization standard for key forage species, parasites and diseases, 
as well as various natural history data. 
Banfield's description (1 949) of an irrupti on of elk in Riding 
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Mountain National Park in Manitoba has been a source of reproductive data 
and treatment of elk disease and parasite relationships. 
Two comprehensive Utah elk studies have been reported to date. 
These studies--McCormack's (1951) on the South Cache herd and Rognrud's 
project (1953) on the Nebo herd--have provided the writer with a source 
of comparative data. Other Utah elk writings have been reviewed and have 
been found to contain much basic information on Utah elk management 
(Standing, 1931; Olsen, 1945; Rasmussen and Doman, 1947; Rasmussen, 1949; 
and Crane, 1951). A summary of elk reintroductions in Utah has been com­
piled by Popov and Low (1950). 
An additional index to elk productivity has transpired in recent 
investigations surrounding the anatomical changes of the elk reproductive 
tract during oestrus, conception, and pregnancy periods. Pioneer work 
along these lines has been conducted by Cheatum (1949) on white-tailed 
deer. Cheatum and Gaab (1952) have since utilized Cheatum's ovary analy­
sis method in evaluating elk productivity. Additional elk reproductive 
studies (Kittams, 1953; Cheatum and Wright, 1951; Conway, 1952; and Coffin 
and Remington, 1953) have also supplemented present knowledge of elk re­
production. A review of mammalian reproduction and reproductive s\udies 
conducted with domestic livestock has also provided the writer with 
valuable information (Hammond, 1927; Winters and Feuffel, 1936; Winters 
and Comstock, 1942; and Green and Winters, 1945). Likewise, a background 
of information and ideas were assembled in reviewing deer productivity 
and reproduction studies of Robinette and Olsen, 1944; Cheatum and Morton, 
1946; Morton and Cheatum, 1946; Robinette and Gashwiler, 1950; Armstrong, 
1950; Tolman, 1950; and Harrison and Hamilton, 1952. 
Age determination by occular examination of lower mandibular denti­
tion was greatly facilitated by reviewing the works of Murie (1951), 
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Swanson (1951), and Quimby (1952). 
Many other literatures have been reviewed and found to be of practi-
cal worth in suggesting new ideas, experimental procedures, and providing 
comparative data. References to these studies will be contained in ap-
propriate sections of this report. 
Description of Area 
Location 
The Cache elk range, situated in northeastern Utah, lies solely 
within the counties of Cache and Rich. The area under surveillance com-
prised approximately 760 square miles of Cache National Forest and 
privately owned range and forest lands, though limited agricultural lands 
are contained within the study area. Study area boundaries were expanded 
and delineated to conform with those utilized by the Utah State Department 
of Fish and Game in setting hunting regulations on the Cache elk herd. 
Thus Cache unit was bounded on the west by Highway 91 and the Logan-Avon 
and South Fork of the Little Bear River Highway, and on the south by the 
Cache-W ber County line as well as State Highway 39 to Woodruff, while 
the eastern limit was Highway 3 to Garden City and Highway 89 to the Utah-
Idaho State line. The Utah-Idaho line served as the northern boundary. 
The area thus described appears in figure 1 and contains approximately 
1,025 square miles, though only approximately 760 square miles were forest 
and range lands utilized by elk. 
Topography and geology 
The Cache area is characteristically composed of rugged mountainous 
terrain on th western fringe and rolling hills and valleys on the central 
and eastern portions. Broad-open valleys are present to the east and 
west of the unit. The area contains three major western drainages; namely, 
Logan, Blacksmith Fork, and East Fork of the Little Bear. Bear River and 
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Bear Lake comprise the two major eastern drainages. The streams repre-
sented in the area eventually drain into the Bear River which empties 
into the Gre at Salt Lake. The Canyons a re geologically young and main-
tain the characteristic steep slopes of rejuvenated streams. Elevational 
ranges within the study area were from 4,600 to 9,980 feet. 
The Cache study area is considered a part of the Wasatch Range. 
Bailey (1927 ) described this portion of the Wasatch as : 
The range as a whole consists of broad and shallow syn-
cline and anticline of resi stant paieozoic formations, the 
eastern and central parts of which are in part unconformably 
overlain with Wasatch conglomerate, limestone and sandstone. 
Soi l s are characteristically neterogeneous an d are derived mostly 
from residu al sandstone, l imestone, and dolomite formations. 
Climate 
The are a under consideration lies within a semi-arid climatic region 
of the United States; however, it i& locally modified by the presence of 
t he mountaino us terrain. Average annual precipitation of approximately 
18 inches occurs on the western fringe of the study area, while an aver-
age rate of 11 inches is received on the eastern periphery (Alter, 1941). 
Average precipitation for the Cache swnmer range is around 30 inches. 
Most precipitation comes as snow during the late fall and winter periods. 
Average warm season precipitation is considered 8 inches on the central 
and eastern portions of the study area (Alter, 1941). 
Growing season on the peripheral sites of the Cache unit is approxi-
mately 142 days on the west ~nd 72 days on the east (Alter, 1941). 
Frost-free day ranges are noted as 98 in 1914 and 197 during 1936 (Alter, 
1941). Growing season wit hin the optimum Cache elk summer range averages 
around 100 to 120 days. 
Vegetation 
Climax associations of vegetation in the area, as expressed by Weaver 
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and Clerr:ents (1939 J, are ?etran Suba.lpine and Montane Forests, Woodland, 
e.nd Basin 8agebn.sh. The Petra.n Chaparral is decidedl.y lacking in this 
northern Utah situation, though it does extend as far north as the 
southern edge of Cache Valley. 
Five major cover types were apparent within the elevational confines 
of the study area. They were (1) aspen, (2) conifer, (3) juniper, (4) 
mahogany, and (5) sage. Integradations of these types were also present. 
Many plant species are contained within the above described associations 
and cover types. 
Life zones 
Life zones represented in northern Utah are (1) Transitional, (2) 
Canadian, and (3j Rudsonian. Of these the Transitional is most dominant. 
Wildlife 
Mule deer, Odocoil�us hemionus macrotis, was the most prevalent big 
game species present; while e.lk, Cervus canadensis nelsoni, ranked second. 
Other larger mammals noted ,1ere the coyote, Canis lestes; bobcat, Lynx 
uinta; mountain lion, Felis. oregonenses hippolestes; and the black bear, 
Euarctos an..ricanus runericanus. 
were present. 
Llj,nd 1.;se 
In addition, many small mammals and birds 
Range �fe is the principal land use of the Cache area. Domestic 
livestock, predomina. ely cs.ttle and sheep; big g8Jlle, featuring deer and 
elk, are he representative ungulates utilizing the range resource. Since 
most lands lie within the Cache National Forest, the Forest Service ad-
ministers the livestock distribution, period of grazing, and numbers. 
Deer and elk numbers are controllPd through harvest removals authorized 
by the Utah State Board of Big Game Control and executed by the Utah 
State Department of Fish and Game. 
Further land use was present, such as limited agriculture which 
primarily feet::i.red grain and hay production in the Blacksmith Fork 
drainage and peripheral sites on eastern and western slopes of the 
study area. The Cache area also contains important watersheds. They 
amply supply culina.ry and irrigational water supplies to surrounding 
communi�ies and agricultural lands. Hydroelectric plants are also 
sit�ated on major strearr.s. In addition, timber is produced on a com­
mercial but limi ed scale. 
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Recreational use is continually gaining impetus on the Cache 
National Forest. Many fine recreational and camping sites are available, 
particularly in Logan Canyon. 
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HISTORY OF THE CACHE ELK HERD 
Native Status 
That elk were indigenous to the Cache area is an undisputable 
reality; for, since Cache Valley's discovery, various reports have de-
scribed early elk status (Standing, 1931; Hovey, 1936; Olsen, 1943). 
Olsen (1943), reviewing big game historical literature in Utah, observed 
that big game were seldom mentioned by early Utah historians except for 
evidenced hardships of pioneers in search of food. He concluded from 
these and other tales of privation one would infer that Utah had but 
little big game in its territorial days; however, the diaries of early 
trappers and explorers portrayed a somewhat different picture of big 
game in mountainous areas. 
Two informative incidents pertaining to native elk status adjacent 
to and south of the Cache were related by Murie (1951) from an early 
trapper's diary: 
• on December 20, 1840, on Weaver's (Weber), near Great
Salt Lake, Utah, he (Russe111) recorded: " • . .  we also 
found large numbers of elk which had left the mountains to 
winter among the thickets of wood and brush along the river." 
On January 10, 1841, while camped near Great Salt Lake, 
he 'Russell) went into the mountains for several days of elk· 
hunting and while at "Ogden's Hole" (Ogden Valley) on Ogden 
Fork, ,;here the snow was 15 inches deep, wrote: "Towards 
night the weather cleared up and I discovered a band of about 
one hundred elk on the hill among the shrubbery." 
Undoubtedly, similar references to native Cache elk status would be 
present in early Cache trapper's diaries were such journals available. 
Initial ,1hite settlement of Cache Valley was begun by a Mormon 
1. Osborne Russell, Journal of a Trapper, 1834-43.
(Boise, Idaho 1921) 149 pp ••
pioneer company sent by Brigha.m Young to prepare wintering operations 
for grazing stock during thP 1855-56 ..rinter. The selected ranch site 
was near the present community of Nibly; the ranch was appropriately 
named the 11 Elk Horn Ranch11 (Hovey, 1936). 
The 1855-56 winter proved infinitely severe and ranch personnel 
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were forced to drive the best of 3,000 cattle to the Weber River where 
all but 420 succumbed (Hovey, 1936). A previous rigorous Cache winter 
was described by Indian Chief Sagwich who informed settlers of being 
forced into the Salt Lake Valley by 14-foot deep snow in the winter 
around 1784. When the Indians returned in the spring, 7 head of buffalo 
were observed as the so�e remaining survivors in the valley (Hovey, 1936). 
Pioneers on their entry into Cache Valley viewed mute evidence of other 
big game wihter losses as they re�orded seeing numerous heaps of elk, 
buSfalo, and deer skeletal remains. Additional severe winters were re­
corded by pioneers as being 1873-74 and 1879 (Hovey, 1936). 
It appears, from a review of available literature and. personal inter­
views of early Cache residents 1 that elk were plentiful in mountainous 
areas of eastern Cache County during pre-settler and early pioneer times. 
Tr�e, limited notes on paucity of elk were recorded by early Cache 
settlers; however, these reports seem more applicable to elk status in 
the valley and immediate foot-hill zone rather than the forest interior. 
One would do well to remember pioneers were at a considerable handicap 
to explore the hinter.land since transportation facilities were limited 
and. antiquated. Additional obstacles precluded ready pioneer access into 
elk habitats since man-made trails and roads were nonexistent in interior 
mountaino• .s terrain; but, as mountain roads and trails became prevalent 
and transportation facilities increased, the tempo of elk utilization 
reached a climax. 
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Whatever may have been .he former ab ndance of Cache elk at the time 
of early settlement, they nevertheless venished in the years that follow­
ed .. Periodic extrereeLy rigid winters, combined with tenacious year-long 
settler ·se of the elk resource, J:J.re believed to be major factors oper­
ative in this dec�ine. 
�hough records of former Cache elk distribution are f'ragmentary, 
native elk were known to frequent Strawberry and Elk Valleys, Card and 
Right Hand Fork of Logan Canyons, chiefly in Ricks Canyon and Steel 
Hollo�N". Thet:.rer ,::..954), ear Ly Cache resident and Forest Service ranger 
from 1905 to 19�S, recalled native e.'k distribution to be centralized in 
Steel Canyon, Ficks Hollow, and E�k Valley. He affirmed that Elk Valley 
received its nM.e from former native elk abundance. Steel Hollow and 
Ricks Canyon were then noted to be 'sure bets" for bagging elk 
rhc te�po of Cache elk utilization undoubtedly became accelerated 
during the late 1800 period in order to meet local settlers' increased 
food derr--nd8. h1-.s finally culminating in a virtual disappearance of 
Ca:::he e_k a.round the t1,.rn of the cent1,.ry. Though the Utah State Depart­
rnen o� Fish and GB.!Ile wa8 established in 1894 ) no hunting license was 
required ...nti ,_ 1907. A. c lOsed elk se� son ms then initiated. McCormack 
'19�1 reports �- 8. WorPst Servire record of 1 st native elk killed to 
be in 1898 when 5 elk ,1ere shot in Card Ccnyon. Few native elk might well 
have persis ed past this date, but vlritten records affirm not. 
Reintroduction 
Elk have been brought to the Cache area on four different occasions 
since he ex ermination of the native herd. Three of.these instances 
have resulted in L�own elk releases. 
First mention of elk presence after the alleged decimation was that 
of 2 cows and 1 bu:l obtained in 1911 by a Logan Canyon citizen (Bagley, 
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1952). It is assumed that none of these elk escaped to the wild. The 
herd was killed in the fall of 1914 and the meat sold to Utah residents. 
A second group consisting of three elk, 1 bull and 2 cows, was ob­
tained in 1913 by Oliver Nielsen, of Smithfield, from Nielsen's brother­
in-law, Osbourne Low, of Afton, Wyoming (Nielsen, 1954). These elk were 
placed in a Smithfield enclosure and fed hay for the ensuing five-year 
period. The caring of these elk was discontinued in 1918 or 1919 when 
2 elk were sold to the Denver Zoo; one old bull was killed, mounted, and 
placed in the Utah State Capitol Building, and the remaining eight head 
(one yearling bull, one mature bull, and six antlerless elk) were released 
and herded into the hills east of Smithfield. It should be recognized 
that this release was not the first reintroduction on the Cache area. 
Probably kindled by apparent success of the Smithfield group in 
raising elk and the occurrence of initial central Utah elk plants,'Cache 
Valley sportsmen formulated plans to acquire elk stock, which was then 
available from the northern Yellowstone Park herd. Thus, during the 
winter of 1915-16, 25 elk were shipped by rail from Gardner, Montana, to 
Logan where they were placed within an enclosure and fed hay through the 
winter. During this period, one spike bull died; and one cow, which was 
heavily infected with ticks, was killed (Peterson, 1935). 
It is evident that the sponsoring organization did not contemplate 
releasing these elk so speedily; but due to the fear that ticks would be 
transmitted to livestock and the existence of general unsanitary condi­
tions, these elk were released in 1916 (Peterson, 1935 and Theurer, 1954). 
On March 10, 1916 the remaining 23 elk, 4 bulls (2 spikes and 2 
mature) and 19 cows and calves, were driven slowly before a small army of 
horsemen to the mouth of Logan Canyon where the elk crossed the reservoir 
and filed up the Logan-Dry Canyon ridge (Peterson, 1935; Theurer, 1954). 
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Peterson (1935) reports that game warden, Sam Ewing, observed these 
elk established on their summer range at the base of Mount Logan. Theurer 
(1954) saw upwards of 50 elk in the Mount Logan area a few years after 
the 1916 release. Nielsen (1954) reports of riding for the elk one year 
after the 1916 spring release and observed an elk concentration in Spring 
Hollow, above the former Girl Scout camp in lower Logan Canyon, 
Paucity of information on initial wintering sites is noted; however, 
9 elk were known to winter in Hyde Park Canyon during the first winter 
(1916-17), 16 to 18 head were also observed in the same area during the 
1917-18 winter, as were 28 and So head in 1919 and 1920 winters, re­
spectively (Peterson, 1935). 
A third and final plant of 5 elk was consummated on the Cache in 1917 
(Popov and Low, 1950) by Smithfield sportsmen who purchased elk from 
Gardner, Montana, and released them in the mouth of Smithfield Canyon. 
The sex of these elk was not recorded. No other known reintroductions 
have been made. 
Earliest complaints of elk damage to hay began on the North Cache 
during the 1922-23 winter (Peterson, 1935). Within a very few years 
after the 1916 release, elk were also frequenting Providence hay stacks 
and orchards. There existed considerable damage and nuisance in the 
Providence area prior to the early 1930 period (Theurer, 1954). 
So prevalent were damage complaints that a supervisory Board of Elk 
Control was established in 1925 in order to expedite Utah elk herd manage­
ment (Popov and Low, 1950). The board thus authorized 140 either sex 
permits in 1925 for the first hunt on the Cache area. One hundred and 
four (104) elk were bagged (Leonard, 1946), No permits were sanctioned 
for 1926 and 1927. Subsequent hunts were restricted to bull only through 
the year 1934 (table 17). Nevertheless, elk damage problems throughout 
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the State increased to such prominence that State legislative action was 
precipitated in 1927. The State Legislature thus passed a law creating 
a new organization, the State Game Refuge Committee and Board of Elk 
Control (Crarte, 1951). This board later included all big game problems 
and the name was changed to the Board of Big Game Control. 
Though only bull permits were authorized by the Board through the 
year 1934, Cache damage problems multiplied to such proportions that it 
became necessary to remove antlerless elk. Antlerless elk, since 1935, 
have been included in the harvest in some proportion except in 1937. 
Formal investigations were not undertaken on the Cache elk herd 
until 1949 when McCormack (1951) conducted a population study on the 
South Cache unit and reported a winter population of slightly over 600 
head of elk on this portion of the Cache area. 
Present Status 
Suffice it to say at this time, the Cache elk winter herd in 1954 
numbers approximately 1,000 head and is distributed throughout the North 
and South Cache portions of the Cache National Forest with most elk oc­
c rring on the South Cache section. 
Past censusep 
CACHE ELK POPULATION CHARACTERISTICS 
Census Methodology 
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Though population estimates were desirable in early Cache elk 
management, ef.fective census methods were conspicuously lacking. Early 
enumeration attempts were confined to isolated portions of the area, and 
hence those results today hold limited significance. 
Later efforts were made toward coordinated ground counts which, in 
an appreciable measure, did give an index to herd population. Earliest 
use of the aerial census on the Cache area was in 1936 when pioneer work 
along these lines �as attempted by the U. S. Forest Service and the Utah 
Fish and Game Department (Olsen, 1936). Periodic winter inventories, 
which since have been conducted, have utilized the aerial survey in part 
with the exception of the 1948-49 census. One summer census has been 
conducted on the South Cache division in which the "Strip" or "Belt" 
transect method was used. 
Present inventory 
Aerial. Coordinated earial and ground censuses have provided the 
basis or 1951-52 and 1952-53 Cache elk herd inventories. Feasibility 
for utilizing ground coverages was suggested from a knowledge of certain 
adverse topographical features and large winter elk concentrations. A 
four-place Stinson 145 horse power air-wagon was employed in making the 
aerial portion of the survey; the pilot and two observers constituted 
the crew. Actual flight techniques were modified from those used by 
Colorado technicians (Riordan, 1948) in order to conform to existent to­
pographical features. The principal flight pattern used on the Cache elk 
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su.rvey can be rr..ore accurately described as "contour stripping." Such 
features as na ural barriers, vegetative types, and known elk distribu­
tion were used to define counting units. Later, minor modifications of 
original units WPre made according to safety factors, maneuverability of 
plane in relation to topography and air conditions, and discovery of 
actual aerial counting conditions. The respective counting units were 
then traversed by contour stripping at 500 to 1,000 feet altitudinal 
leve:s. Ro ling and flat terrains were covered by a series of parallel 
flights spaced to provide uniform coverage of the total area. 
A more accurate and expedient total count of individual elk bands 
was achieved �hen elk were counted from higher altitudes, especially if 
anima s were concentrated. Conversely, elk band composition was more ac­
�urately de�ined when observations were made from around 300 feet altitude. 
Enumerations of elk within each band were repeated until both observer's 
counts "7ere ir, agreemen ·. Corrposi tional counts included bull and antler­
less claeses only. No attempt was made to differentiate calves from the 
Hnt:erless herd since in the writer 1 s opinion calves cannot be dis­
tinguished b.ccurately from yearling co·s in an aerial survey. It should 
be no ed, howevPr, AA some workers fRiordan, 1948, and McCormack, 1951) 
have r:::egregated antler-ess fraction into calf and. cow complements in their 
aeria_ surveys. McCorm.ack's \1951) aerial classification, when compared 
to gro,rnd �la.ssifi('ation, suggests a higher calf tally than ground counts. 
Ground counts were coordinated ,.ith aerial coverages; thus, Hardware 
Ranch elk wPre counted from the ground at a predetermined time so an 
aerial coverage of adjacent sites could. be made concurrently. Likewise, 
elk �oncentrated in the Millville feed ground area were censused from the 
ground. In addi·ion, ground surveys were also made in areas where aerial 
acc...rac could not be achieved due to adversities such as rugged 
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topography and spread of vegetative types 1'he juniper cover presented. 
the most difficult type to census from the airo In the latter situations 
aerial counts •,;ere deleted and ground counts utilizedo 
'l'welve hoi;rE ()f flying timP and 66 ma.n hours of ground coverage were 
conswned in completing the 1951-52 C'r ... che winter elk inventory o Though 
snow conditions were not as optimum as in the previous winter, the 1952-53 
aerial survey w�s believed to be a good coverageo Twenty-one hours of 
flying ti�e �ere �tilized in the 19'2-53 inventory, From the 1952-53 
sJrvey it can be concluded that optimwr. snow conditions on the Cache area 
are not iEperative for a successful aerial survey, though such conditions 
do spF 0d 1.lp i::.r. aerial coverage com=ider"ibly The chief advantage of good 
snow ronditions lies in readily locating elk tracks &nd sign from the air. 
ComparativP aerial and ground counts were attempted in an effort to 
assign ac"' .racy o aerial rovPrage, but under existing conditions suffi­
�ient number o, comp•risons co�ld not be achieved to assure accuracyo 
Lincoln i nd.e:x ��gging operations since 1949 have provided valuable 
data on the Cache herdo Since ll huntPrs are required to check their 
kill through chPcking sta.tiorn:,, the examination has provided an insurance 
However, it was found hut limitations to the use 
of the Lincoln index method �ere present which curbed its use in computing 
S.gche elk pop·uLations from tag returns Certain basic requirements were 
not met •rnd be total san:ple size was believed too small for arriving at 
ace:ura.te popu'..a ior. ef imateso 
Life equation ache elk population figures as represented by the 
19i::;l-5? and 19 -53 censuses were related to each other through means of 
herd lossPS and g�ins between the two time segn;.ents, represented by these 
annual censuseso hus, beginning with the 1952-"i3 enumeration of 877 
elk and tabulating in reYerse to.rards the 1951-52 inventory, we arrive 
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at a population .,,ig-urP (tablf:! 1, that ('c.n be compared to the 1951-52 count 
of 8:_7 elk. 
�able 1. Cache e:k ..1.i e equation table from 1952 to 1953 
Pe:riod and Gain or Loss Cows 
Wint.er census, 1952-53 493 
Plus total losses, :.952-53 
Minimum sun:mer herd, 1952 
Less calves 
Minimum parent spring herd 
in 1952 628 
Calves Bulls 
232 152 
22 122 
25L. 274 
254 
274 
Total 
877 
279 
1,156 
902 
The difference from the com.pu.ted 1952 spring population of 902 elk 
(table":...) 'ifhev compared to the spring popJ.lation derived from the aerial 
and gro��d ce_sus of 195�-52 winter shoLld for the most part be due to 
the census en.:mera.tion. Thus 817 elk were tallied in the 1951-52 aerial 
ens .f ( a.b:.e :-- , 1 ::rct <:n es imated ,inter loss of 80 elk (malnutrition 
section1 �o�. � le�ve � rerr�ining parent spring herd of 737 elk. 
Th�refore, if i� were asswn d thP.t the 1952 spring herd of 902 
(table I rcprr spn+- ec he total herd ECize J it can be compared to the 737 
spring rwrd re� .a ..... y co .r. ed and the mP..xim-.;m per <'.'ent effectiveness of 
the 2_9c1-i:;? aeri?.2- and grouno r:ens .1= can te calcu..1.ated as follows� 
100 as 
902 
x or 81. 7 per cent 
-;c/-n 
Tf s,.c:h comna.risons are <'Onduc.tf'd eF;l'h year_, �n index to the effective-
ness of the previo�s year 1 s invent.cry may be established. Then, if a 
consis ency of figures of census effectiveness exist over the years and 
censuses a.re 0ompa.rable; i would be possiblf' to project this maximum 
accuracy to the current census and assign minimum population estimates 
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to the spring and summer herd in question. 
Bugling census. A mid-September bugling census was conducted in the 
Elk Valley section in 1952. Bull elk bugling was stimulated with the 
use of an elk whistle. The general technique employed was a morning and 
evening coverage of the area by using vantage points where bugling re­
turns could be readily heard. 
Herd numbers 
Past censuses. Complete aerial and ground censuses for the entire 
Cache area date back only to the 1951-52 winter, though comparative 
records are available for the South Cache unit since the 1949-50 inven­
tory. Actual counts made prior to these dates are the results of partial 
coverages of either the North or South Cache units or both. The extent 
of early Cache censuses is difficult to ascertain as available file 
records are incomplete. However, Olsen's and Argyle's (1936) count is 
believed to be a near total coverage (table 2). 
Actual herd counts. Results from coordinated aerial and ground 
censuses of 1951-52 winters indicate close trend correlation (table 2). 
A difference of 60 elk was noted between the 1951-52 count of 817 head 
and the 1952-53 tally of 877 elk (tables 3 and 4). 
It is readily admitted that inventories such as these do not account 
for all elk present on the entire area; however, such censuses do provide 
trend counts which may be effectively utilized in a management program. 
It is noted, however, that Wyoming (Hanscum, 1949) base their elk manage­
ment program on a total estimated population, though in Utah trend counts 
frequently have been used to maintain desired population levels. 
Sufficient ground spot checks could not be executed to enable an 
accurate comparison of Cache aerial and ground censuses, although the 
data did suggest a higher ground tally than corresponding aerial counts. 
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These two types of checks agreed in principle with those made by Cahalane 
,�938 anQ La.Noue '�938) in Yellowstone. Buechner, et al. (1951) also 
found under Washington conditions that the aerial census was 83 percent 
of the corresponding ground count. Rognrud (1953) similarly reported that 
an aerial count produced 77 percent of a Nebo elk ground tally. Neverthe­
less, the aeriql count still ha.:: its unexcelled merits, which make it a 
utilitarian method. 
Bug�ing �· Completed September bugling census returns in the Elk 
Valley sect:ion of the ache study area indicated that 21 mature bulls were 
p�esent in the �rea. On the basis of summer herd classifications, the 
summer Elk \i"aLey pop11l.a.tion would then be 118 elk; other field investi­
g9tions indicated a s1..unmer pop'....lation of about 200 head. Eighty-one elk 
{ 35 bu.Lis and 46 co..rs) were killed in the same area one month after the 
completion of the cens�s. 
Manv prob,.ems in�idental to a bug_ing census were found to exist, 
whi0h in final ana1.ysiE precluded a tally of all bulls in a given area. 
'\o spikP bu,.,.s ,rere known to bugle, although on occasions spike bulls 
1:1ssurr:.ed a position relative to a return of the bugle call, but no sounds 
.rere Frr,itted. P.hsence of spike bu.l.1.. bugling was also noted in Wyoming 
Y rie, :95: J. Additional factors ::rnch as topographical features, ad­
verse affect of sh�ep uti,ization on elk distribution, increased wind 
velocities, elk inactivity during diurnal hours, sound limits, and 
increased movement of bulls during the earlier rut stages all tended to 
1imi t acct..racy in the elk bugling census • 
Within the described limitations an elk bugling. census may be 
practical in determining trends in summer elk populations in areas having 
optimum terraiv �onditions. 
Calculated pa� herd size. Though not absolutely necessary for 
Table 2. Summary of Cache elk herd censuses, Utah, 1933-1953 
Year Time 
1933 Winter 
1936 March 
1941 Feb. & 
March 
1942 Winter 
1946 March 
1949 Jan. 
1950 Jan. 
1952 Feb. 
1953 Feb. 
Census 
aerial ground total 
102 776 
534 534 
614 
410 410 
544 544 
277 239 606 
619 817 
403 877 
Personnel 
? 
Olsen and Argyle 
Olsen 
Olsen 
Feast 
Fish and Game 
and U. C . W.R. U. , 
Logan 
McCormack 
Hancock and 
Jensen 
Ibid. 
Extent of Coverage 
Apparently Wasatch Face 
area, Blacksmith Fork 
north to Smithfield 
Wasatch Face, Avon north 
to Idaho, Logan Canyon 
Head of Meadowville Dry 
and Blacksmith and Left 
Hand Forks 
? 
? 
Was at-ch Face, Blacksmith 
Fork, Logan Canyon, and 
Left Hand Fork 
North and South Cache 
areas 
Entire coverage South 
Cache unit 
Entire coverage of North 
and South Cache units 
Ibid. 
Remarks 
533 counted on 
face 
292 elk on 
face 
265 elk on 
face 
101 elk on 
face 
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Table 3o Summary of Cache el k ae r ial and grou nd ce nsus, February, 1952 
Cows Bulls Bulls 
General Total an d 2 point above Unclassi-
Location Number Calv es Bul l s or l e s s 2 point fied 
North Cache 
North Cache - Face 47 40 7 1 6 
North Cache - 46 37 9 2 7 
Logan Canyon 
TOTAL - North Cach e 93 77 16 3 13 
--- -
South Cache 
--
Face-Logan to 
Blacksmith Fork 176 144 32 12 20 
Face-Blac ksmith 
South past Avon 42 31 11 2 9 
Rich Co. 
-
head 
of Cottonwood 12 10 2 0 2 
Blacksmit h Fork 
Canyon -Mouth to 
N. Cott onwood 42 31 10 1 9 1 
Left Hand Fork 
of Blacksm ith 18 13 4 1 3 1 
Right Hand Fork of 
Logan River; 
Temple Fork , Spawn 
Creek, Li ttle Bear, 
27~ and Steel Hollow 79 49 4 15 3 
Hardware Ranch 355 330 25L.5:.. 16 6 
TOTAL - South Cache 724 608 111 36 64 5 
--
Grand Total 817 685 127 39 77 5 
1. Eight of these were id entified as bulls but points not verified. 
2o Three of these had antlers sawed off from recent trapping operations . 
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Table 4. Summary of Cache aerial and ground census, February, 1953 
General 
Location 
North Cache-face 
Logan Can. and East Slope 
TOTAL - North Cache 
Face-L ogan to Blacksmith 
Scare Can. and East Fk. 
of Little Bear 
Right Fk. Logan River, 
Temple Fk., Spawn Cr., 
Little Bear, Steel, Ricks, 
Cows 
Total and 
Number Calves 
55 
12 2 
73 57 
40 25 
19 16 
Cowley, and Card Can. 193 
Left Hand Fk. of Black-
smith, Herd, and Bear 
Hollow 
Mahoganies-Left Hand Fk. 
of Blacksmith, Main 
Blacksmith Fk. to N. 
Cottonwo od and over to 
Left Hand 
Rock Cr . , Pol Hollow, 
Pleasant Valley, and 
West Hollow 
Rich Co. - Head of 
Cottonwo od and Temple 
Canyon 
Immediately adjacent to 
Hardware Ranch - Curtis 
to Rock Creek 
Hardware Ranch Feed 
ground 
TOTAL - South Cache 
Grand Total 
44 
42 
20 
4 
39 
403 
804 
877 
30 
18 
5 
367 
648 
705 
Bulls 
6 
10 
11 
3 
28 
7 
24 
15 
4 
1 
129 
Bulls 
2 point 
or less 
5 
1 
6 
2 
1 
6 
1 
10 
1 
1 
27 
49 
55 
Bulls 
above 
2 point 
1 
9 
10 
9 
2 
22 
6 
14 
14 
4 
9 
80 
90 
Unclassi-
fied 
4 
7 
27 
27 
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management purposes, the use of population size is frequently advantageous. 
Actual population figures perhaps may never be known, but close approxi-
mation may be arrived at. 
In attempting herd reconstructLon mortality figures aside from 
actual legal harvest must be included, If consideration is not given to 
this categorical herd loss, computed population figures become too low or 
high depending upon the direction of herd reconstruction. 
Rate of increase method. Various attempts were made to reconstruct 
herd numbers through the years. Thus, a reconstructed herd for years 
preceding the 1952-53 period was attempted, but proved futile beyond 1944 
when the computed annual population became lower than field counts. A 
second attempt was made to define the herd from the time of the original 
reintroduction to the year 1936 when an extensive count was conducted. 
When a 1.25 rate of increase was utilized in herd reconstruction (Kelker, 
1947), the final population was less than the actual 1936 enumeration. 
Conversely, a 1,30 rate of increase resulted in too high a population. 
However, when the rate of increase was computed at 1.27 and both known 
and conservative estimated losses were allowed, the reconstructed herd 
size appeared nearly comparable to the actual 1936 herd enumeration of 
776 head, A third computation was attempted from the 1936 inventory 
figures and projected down to 1954. This method utilized an annual rate 
of increase of 1.22 and included known and estimated losses. In addition 
to above estimates, herd growth was made by using a 1.30 rate of increase 
for the original herd. This computation showed that possibly 460 elk 
were on the Cache area immediately prior to the first Cache elk hunt in 
1925. 
Current population levels thus computed for the latter period are 
somewhat higher than those derived from 1951-52 and 1952-53 aerial and 
grouna C!ensusei:t . if iculties in reconstructing a population, as has 
been attempted herein, a.re a...most solely tied up by lack of in:form.ation 
on the a.nna8.J.. herd losseso Herd losses, aside from harvest removals, 
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make reconstruction of herd numbers diffim.tlt and often not too reliable. 
It appears from these computed data, however, that a reconstructed 
Cache elk herd., from the original plant to date } would roughly approximate 
hat of actual pop�lations. Thus, figures 2 and 3 present calculated 
annual populations in 2 segments� (1) the period 1916 to 1936, and (2) 
the 1936 to 1954 period. 
Population esti.ma�es availab e from Utah State Fish and Game files 
sho approximately th same trend as he calculated ones except for the 
1942-50 period ( tab e 5). 1'hol.l.gh the season of year for figures shown is 
no+- known, it presumably is for the late winter period of that calender 
yea.r. Figures thus shown are from Utah State Department of Fish and Game 
files. 
�ab_e 5. Estirr:.ated Cache elk herd population figures, 1915-1950 
Year 
19l 5 
931 
.L932 
:933 
i.93. 
:..93'.) 
193( 
1937 
1938 
::..919 
: opu. ati?n Year Population 
?4 19 0 850 
687 1941 900 
813 19h2 614 
856 1943 606 
1,000 194 611 
750 9L5 650 
776 19.u6 660 
Boo 1947 700 
800 1948 750 
750 1949 900 
1950 Boo 
Linco�n index. Certain basic requirements must be met in order that 
the Lincoln index equation be valid (Adams, 1951). In the Cache situation 
wo req�isites appeared lacking. They were that the tagged elk were not 
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randomly mixed with the untagged ones and the distribution of the sampling 
effort vas not proportional to the number of tagged animals in different 
parts of the elk range. Another factor that hindered its use on the Cache 
was that few mature bulls were tagged within the herd. Even so, some 
results were not too far off possible numbers. 
Attempts to reconstruct annual Cache elk populations by the Lincoln 
index con�istently showed higher populations than were obtained by field 
counts (table 6) Even higher population figures were computed for all 
years except the first two when cumulative years of taggings were utilized 
(table 7). �he latter calculation indicates that either tag losses or un-
accounted losses of tagged elk, or both, have taken place and the cumulative 
results of these losses reflect in such a way as to produce inflated popu-
lation estimates computed from the Lincoln index equation. Computations 
ba.sed on a single year's taggings suggest this condition even more dynami-
cally than do those in table 7. North Cache elk kill and tag returns were 
not included in these calculations; hence population estimates are appli-
cable only to the South Cache portion. 
It is interesting to note, however, that there appears a definite 
trend in annual tag returns, as accumulative returns for the years 1949, 
1950, 1951, 1952, and 1953 were 22.8, 14.3, 22.2, 23.3, and 28.1 percents, 
respectively. 
Calculated present herd size. An estimate of a minimum 1953 spring elk 
population was achieved by defining the upper accuracy limit of the 1951-
52 aerial e.nd ground inventory. Thus a maximum effectiveness of the 
1951-52 Cache winter survey was computed at 81.7 percent. (See page 22 
for derivation of maximum success of survey.) It was assumed that ef-
ficiency of the 1952-53 Cache inventory was similar to that of the preceding 
year; hence a winter Cache elk population was predicted from the known 
Table 6. Cache elk populations (P) computed by the 
year taggings, 1949 to 1953 
No. elk tagged No. tagged elk 
Year prior to hunt killed 
(n) (x) 
1949 52 6 
1950 102 4 
1951 112 22 
1952 224 28 
1953 68 8 
Lincoln index method and based on individual 
Total elk kill Computed summer 
regular season elk population 
(k) p = kn 
135 1,170 
150 3,825 
225 1,145 
181 1,444 
188 1,583 
w 
w 
Table 7. Cache elk populations 1P) computed by the Lincoln index method and based on cululative
years taggings, 1949 to 1953 
No. elk tagged No. tagged elk Total elk kill Computed summer 
prior to hunt killed regular season elk population 
(n) (x) (k) p ,,, kn 
Year 
x 
52 6 135 1,170 
1950 146 9 150 2,435 
1951 246 30 225 1,845 
1952 437 43 181 1,839 
1953 459 36 188 2,397 
w 
+
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1952-53 enumeration of 877 elk (table 2). This estimate was achieved 
husly� 
equals 1073 elk 
rhus a minimum 1953 spring population of 1073 elk was computed for the 
entire C che herd. The 1953 summer herd was calculated to be 1452 head 
when the expected 379 calf crop was added to the parent spring herd. 
The 1953 calf crop of 379 was derived by using an expected summer cow-to-
calf ratio of 1 : 0 .51 (table 12). 
Seasonal Distribution of Population 
Summer 
Swrrner elk distribution was delineated during extensive ground cover-
ages of the study area throughout the 1952 summer period and through the 
distribution of the kill (figure 4 and table 18). Cache elk then dis-
played a. decided preference for the aspen cover type, while coniferous 
tracts--primarily spruce-fir--were sought secondly as an elk summer habi-
tat. Summer Cache elk range lies within the forest interior from about 
, 000 f�et to slightly above 9, 000 feet with optimum range between 7, 000 
and 8,000 eet elevation. 
Winter 
Distribution of Cache elk winter populations can best be outlined 
from the annual aerial winter census and supplemented by information se-
cured from periodic ground surveys. It is readily apparent that winter 
distribution of elk or any big game species is largely dependent upon
existing late fall and winter weather conditions. Two winters of con-
trasting weather intensity occured during the present study period. The 
1951-52 winter was severe and the 1952-53 winter was open and mild. Elk 
were forced onto the Wasatch face areas during the severe 1951-52 winter 
as contrasted to a greater utilization of interior areas during the milder 
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1952-53 winter (figures 5 and 6). 
Migration 
Migrations from principal wintering ranges were studied by means of 
aerial surveys and periodic ground checks. Tagged elk returns were also 
used advantageously in outling elk travel to the summer range. 
Earliest movement in 1952 was noted when elk, which had wintered in 
Little Cottonwood, moved into the Mud Flat section about April 8. Some 
elk from Spa'Wil Creek and Temple Fork also traveled into the Mud Flat area 
approximately at the same time. However, chief migrations from the Wasatch 
face, Blacksmith Fork, and Left Hand Fork areas started about the last week 
in April. Early arrivals into Elk Valley, a summer elk concentration area, 
were noted April 27. North Cache elk migration from the mountain face areas 
occurred at a slower pace and at a somewhat later date, p�obably because of 
extensive snow fields in migrational lanes. North Cache migration was com­
paratively short, consisting of a gradual movement to the mountain tops and 
followed by a scattering of the animals on the eastern slope. 
Cache elk spring migration can best be described by summarizing 
movement from individual major winter ranges (figure 7), 
1. �he Hardware Ranch migration has been a subject of no little
speculation; however, the general migration pattern from the Hardware 
appeared to be characterized by a three-phased movement: (a) A gradual 
drift took place from the feed ground proper to Rock Creek adjacent to 
the northeast portion of the Hardware; ;his commenced around April 15, 
1952 and April 1, 1953. Feeding was discontinued on April 23, 1952 and 
April 12, 1953. Migration reached a peak during the last week in April 
of each year. (b) A general movement in and around Rock Creek was noted 
for a period of 2 to 3 weeks. (c) A final migration from the Rock Creek 
area occurred into 3 major summering areas: Bear Hollow, Elk Valley, and 
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ranges, 1952 and 1953 
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strawberry Valley-Rock Creek area. Limited numbers migrated between Rock 
and Curtis Creeks toward Black Mountain. Aerial reconnaissances of 1952 
and 1953 did not show any large migration south of the Hardware Ranch, 
although small numbers of elk did migrate that way. 
2. Migration from the area between Logan and Blacksmith Fork Canyons
occurred during the last week in April in both 1952 and 1953. Elk traveled 
to the Millville Canyon-Leatham Hollow ridge and traversed Leatham Hollow 
paralleling the northern side of Left Hand Fork and broke Qff in detached 
units at the mouths of Richard, Herd, and Bear Hollows. A few elk con­
tinued up Left Hand Fork past Boulder Mountain, presumably en route to Elk 
Valley. 
3. Spring migration from the Mud Flat and adjacent area was directed
to the north and northwest. Elk left the area en route to th� North Cache 
via Chicken Creek-Cottonwood crossing, mouth of Temple Fork-Blind Hollow 
section, and the Bear Creek trail. Other elk moved up Temple Fork toward 
Temple Mountain, while some elk journeyed toward Spawn Creek and Little 
Bear. Limited evidence suggested a possible early migration from the 
southern Mud Flat area toward Ricks and Steel Hollows as well ap Lion 
Canyon Additional information relative to Mud Flat elk migration is pre-
se11ted i.n relation to spring elk use of the reseeded uni ts. (Sfe Mud Flat 
section of this report.) 
4, Elk wintering in the vicinity of High Creek near the Utah-Idaho 
border utilized two routes to the summer range. The major route was up 
the right hand fork of High Creek into the White Pine Lake area and the 
"Kitchen" in the head of Steam Mill. Other elk, probably supplemented by 
Idaho el� wintering east of Fr�nklin, Idaho, migrated up Deep and Maple 
Canyons down White Canyon and crossed Franklin Basin toward Be�ver 
Mountain and Wiggler Lake. It is also entirely feasible that elk winter-
ing in Franklin County , Idaho, migrate up the Cub River and south into 
Franklin Bas in o 
42 
Spring migration is generally regu lat ed by stage of plant growth and 
reduction of snow depths. Migrati on to the winter range is similarly 
stimulated by l ack of ava i lab le forage in higher areas from freezing 
temperatures and adverse sno w conditions. Fall migrations to winter 
ranges was obse rved as a build up of elk at various places followed by a 
general drifting movement of elk concentrations toward winter ranges. In 
general, mig r ation to winte r ranges was a reversal of the spring migration 
patt ern . In addition, hunt in g pressure exerts influences, although its 
role is not fu ll y unde rstood or appreciat ed . It appeared that most elk 
movement during the 1951, 1952, and 1953 elk and deer hunting seasons were 
sporadic adjustments to hunting pressures applied on local elk populations. 
Litt le known migration was exhibited except for the premature arrival of 
an elk vanguard on the Hardware unit around the termination of the deer 
sea son . 
The el k t agging program initiated in 1949 has been continued each 
win er through the 1954 season at the Hardware Ranch (table 8) . Tag re-
turns thus far have produced valuable inf ormation on migrations and local 
elk movements. Limited t agging has also been done during the calving 
season. Initial tagging operations began on the Wasatch face area east 
of th e town of Millv ille . Though ob j ectives of the tagging program have 
been partially realize d through the short span of years of operation, 
fruits of the pro je ct will become increasingly valuable as cumulative 
data ar e annually secured. Information to date has aided materially in 
substantiat ing mi grat ion and seasonal distribution of Cache elk. It is, 
f urthermore, providing a basis for determining aging techniques founded 
on dentition rep lac ement and wear . 
Table 8, Summary of Cache elk tagging d11ta, 194 9-195 � 
Tagging Data 
Year No, Tagged 1949 1950 
Tags TR gs Tags T�gs 
19)1 1952 1955 
Tags 'rags Tags mags Tags Togs 
Re+urnec'i Rem;,,in�ng "Return rt Rew.ainjng Ret.1rned Remaining Returned Remaining Returned RPmaining 
1949 57 13 h 5 39 6 3� 1 32 3 �9 
1950 103 5 98 8 90 4 86 2 84 
1951 114 24 90 10 80 5 75 
1952 236 43 193 24 169 
1953 68 9 59 
Total 578 13 10 137 33" 213 3B" 391 � m 
Accumulated 
Total 13 23 61 119 162 
+ 
w 
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Fr om 1949 to 1953, 578 elk have been tagged (table 8). At th e end of 
the 1953 hunting season 162 (28 percent) tags had been returned . Taggings 
since 1952 have utilized two tags per animal; this procedure minimizes 
l oss of identity of animal through ear tag losses. 
McCormack (1951) presented tag-return data on the South Cache elk for 
the years 1949 and 1950. The present report indicates distribution of 
tagged elk killed in pre-season and general elk hunts as well as illegal-
ly killed ones during deer seasons for the years 1951, 1952, and 1953 
(figures 8, 9, and 10). Boulder Mountain and Elk Valley sections have 
consistentl y been the areas of highest tag returns. Rock Creek and the 
eastern ridge of Strawberry Valley had the next highest tag returns. A 
greate r spread in tag returns was more evident in 1953 than the preceding 
two years. This same dispersion was evident in the Millville and North 
Cache t ag returns (figures 11, 12, 13, and 14). Partial explanation may 
be that Rich County and North Cache areas were set up as separate units 
during the 1953 general elk season. However, when tag returns from the 'se 
special divisions were excluded, there still remains an unexplained spread 
in tag returns of 1953 as compared to 1951 and 1952 . 
During the severe winter of 1951-52, 76 elk were trapped on th e 
Wasatch face in the vicinity of Millville canyon. They were tagged and 
released at the Hardware Ranch . A blue disc was placed in the lower right 
ea.r to identify these elk. One cow from this group was observed in the 
Mud Flat-Temple Fork area on May 17, 1952. Other elk of this group were 
observe d through out the 1952 summer, particularly in the Elk Valley section. 
Figures 11 and 12 indicate distribution of tag returns of the Millville 
elk group during the years 1952 and 1953. 
Also in the winter of 1951-52, fifty-two (52) elk were trapped on 
the Nort h Cache face area immediately north of Green Canyon. Forty-two 
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Utah ~daho border a s they did in December, 1951, a coopera t ive effort 
ehou d be undertaken by the Idaho and Utah Fish an d Game Departments to 
tag hese elko It was the concensus of opi n i on t hat el k congregated near 
fran k~in, Idaho, i n 1951, moved into Utah alon g the North Cache face. 
Su<'h ~ pro po sed tagging endeavor in the Fr ankl i n ar ea woul d undoubtedly 
c~arify he exten of North Cache interstate elk migr ation . 
Herd Sex and Age Compo s i t ion 
f hough figures of total elk numbers are of i ndi spu t able management 
V'l ~ .e the ir ,mrt h bec omes even in creasing l y i mport ant when the existent 
hr compos i ion is known . Suc h a knowledge of herd composition endows 
the gp e ~a~a ger wi ha reliable index to calf cro p, sex ratios, and 
Y"'ar ing sur" i val. He is then in a positi on to be tt er evaluate herd 
prod' c i"ity , populat ion status, an d necessary ha rvest r emovals . 
Co~pos i ion of winter herd 
Cache ~ inter herd compos ition was derived fro m aer i al bu l l and 
:1t E'!' _ess coJ.nts, and from classified gro und cow and cal f sampl es . The 
~-t _Pr:ees port ion r ecor ded fro m the aerial survey an d th en divid ed into 
its complerren tary cow and calf groups in the same proportion as observed 
on the ground 0rrrnd sex ratio counts were not completed s in ce it was 
:01na imnractica1 to su rvey suffi c ient number of bull wi nt ering s it e s to 
i _f re reasonab:e sampling accuracy . Aer ia l census , the refor e , provided 
ne bacis of the bu.l compl ement for computing he rd s ex ratio . Ground 
~ssifirati on counts of 1951-52 and 1952-53 win t er s result ed in observed 
"o~·~cal.f' ra io s of 100 0:52 and 100 : 0,47, r espectively (table 9). 
Cache cow-cal f ratios, when compar ed t o th ose fro m other western herds, 
11.ppear q1 ... i e narrow; hen ce tend to i ndic ate a high er calf survival on the 
Cache, 
~inter sex r a tios are par ticu l arly sign ific ant since they reflect, 
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been trapped at North Logan and tagged and released at the 
Hardware Ranch in February 1952 
to a marked degree, the expectant late summer breeding bull-to-cow ratio. 
Considerable variation in winter sex ratios among western elk herds is 
noted in reported literatureo Cache winter sex ratios were noted to be 
remarkedly similar for the 1951-52 and 1952-53 winter herds. Thus, a 
bull-to-cow ratio of 1 :  3o5 and 1: 3.3 were recorded, respectively. 
cCormack (195) recorded a winter sex ratio of 1 : 2.6 for the South 
Cache section. Bull-cow-calf ratios in the winter Cache elk herd were 
observed as 1: 2: 1, respectivelyo 
Table 9o Comparative winter cow and calf ratios, Cache elk herd, 1950, 
1952, 1953 
Winter Location Cows Calves Total Cow-Calf Cal:f-Cow 
19 9-·'JO S. Cache 104 77 181 100:0.74 100:135 
(aerial) (57.5) (42.5) (100.0) 
(McCormack, 1951) 
Hardware Ranch 194 115 309 100:0.59 100:169 
(62.8) (37.2) (100.0) 
1951-52 Hardware Ranch 213 117 330 100:0.55 100:181 
(64.5) (35°5) (100.0) 
Cache less 
Hardware Ranch 111 52 163 100:0.47 100:214 
(68.l) (31. 9) (100.0) 
Cache Total 324 169 493 100:0.52 100:191 
(65.7) (34.3) (100.0) 
19C,2-5 Hardware Ranch 249 ll8 367 100:0.47 100:211 
(67.8) (32.2) (100.0) 
Adul sex ratio co .nts at the Hardware Ranch were not representative 
of he Cache herd since Cache bull elk were conspicuous by their absence. 
The few bulls wintering here were preponderantly yearling and young bulls. 
An inspection of classified Cache winter herd inventory figures re-
veals an occurrence of 31.7, 28.8, and 26.7 percent calf complements of 
the entire herds, 1949-50, 1951-52, and 1952-53, respectively (table 10). 
Table 10. Comparative classified Cache elk counts for 
Total 
Winter Unit Cows Calves Bulls 
1949-50 So. Cache 298 192 116 
(49.2) ( 31. 7) (19.1) 
1951-52 No. Cache 51 26 16 
So. Cache 400 208 111 
Total 451 234 127 
(55.5) (28.8) (15.7) 
1952-53 No. Cache 39 18 16 
So. Cache 440 208 129 
Total 479 226 145 
(56.3) (26,7) (17.0) 
1950, 1952, and 1953 
Bulls 2 pt. Bulls above 
or less 2 pt. 
3 13 
36 64 
39 77 
6 10 
49 80 
55 90 
Bulls un-
classified 
11 
11 
Grand 
Total 
606 
(100.0) 
93 
719 
812 
(100.0) 
73 
777 
850 
(100.0) 
V1 
V1 
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within he current report Calf crop, �s herein reported ) is the per-
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there is distir 't h"tProg ei r in .:er:: f':rn Pta e harvest. prog1"a s, hich 
m�v or rr�y not incucr sc- P tivity o sr� n� �gp c:�sses i harvest re-
.. f re 
g CJ ,.,
v 
p '0 
f' l PF f 
n 
• n .. J. 
.[ fl:' }y:,rgirg :.rit.h h: ... uting 
Ow, o::- a f •omp Pn:e ts. 
hf S .mn:;p� " . k h rd F p ir.g ./" " 1""0 I't' Pd d ring �h� 
9 
'o 
i d 
,.., , "sifi B ion of Rnir::. F -1a.s f �· H"JL, diffi T d ring his period 
k 0 f j r, f irr" in ti-, hokf 'hP !'V .. ndPrs • orv in �s PD 
� fo � v1es hig v erfif ·"' h!"ougho .... • +hF er-· ir" perio;, 
c i r. � r.8 r B no t 'l'" � co..r r nddi ion, (' "-lsifica ions 
,10 Cl p I itV o: I'"' Y'(" r; "" ir. 0 ., rl (' , . f - ands o - th rmorf,.
grr1.zi "g 8vR"'. "0 i e.,..at' "' rr.ov ,. Y' .. .  of k 1 O!"e o-ptirr:.um flft? i -· 
i"ation 1�cne1.i ions prevail"d in rr:id SeptFmb r through O ob r 
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:,:ib~e :L Qumn:.er elk herd classifications on the Cacbe 
Mat .r e Y.atur e Yr l g . Yr l g . 
ocat i on Year bul: cow 
---
bull cow Ca:ves Tot al 
s. ache 1949 '-! 81 15 18 55 213 (20 "7) 3800) (7.0) ( ... 8 0 5) 
~25" ) (100.0) 
S,, Cache ..._950 '5 9..._ 31 2'7 65 2'>9 
17 .:.i (3'>.2) (12.0) '10.'+) (25.0) (100.0) 
CFiche :._952 28 62 12 11 38 153 
1806 \ Oo4 ( rr 7} ~805) (24.8) (100.0) 
Cache swnrr,.er bull-cow-0a..:.f ratios were r oughly l~ 2~l during the 
stud' period o The sart.F ratios .. ere noted on he :ebo summ.er herd 
:'ab l2o ache sumn:.er elk herd ratios 19h9J 19)0, and 1952 
A ;.l Bu::-;;-·--· 
. ear o to 
~~~~~~-A_l_.~c_o~'s~~--~~ Ereedi~g ows 
19-9 l 68 1 
.L 37 
L950 l 
l 
--------------
All Cows 
to 
A'l Calves 
O 55 
l O 5~ 
1 
Comp~ete composition d!:l.ta are not avai.able for the 1951 Cache 
harvPst s i nce ~e~ves ~ere not differentia ed ithin the ant er1Ass group 
on the Blacksmith Fork chet-k i ng station recordso Hawever 7 complete data 
wer e re cord ed for two S l .cceedin g seasons ( able 13). .he low incidence 
of caves i n the total harv st su ggests a selectivity i n favor of older 
a gP c asse s wi thin the a.ntler1.ess fractiono In the summer herd , cal ves 
made up a.bout one-third of the t o al antler!ess class; while in the 1952 
Table 13. Composition of Carhe e�k J ega. I harvest 
Sea.son 
·----
Calves Cows 
male fema.le unclass to al 
1951 
1952 6 9 15 94 
(7.5) (47.2) 
1953 10 11 1 22 103 
(9.0) (42.4) 
Kill 
AntlerlesR Bul.Ls 
yrlg. mnture 
122 
(47.2) 
109 17 73 
(54.7) (8.6) (36.7) 
125 35 83 
(5L4) (14,4) (34,2) 
tota1 
137 
(52.8) 
90 
(45.3) 
118 
(48.6) 
Grand 'Total 
2)9 
(100.0) 
199 
(100.0) 
243 
(100.0) 
\.J1 
CP 
3nd 1953 .�:.:!.ls they .1ere 13. 3 and 17 .6 percent of the ·at.a_ anLerless 
:he ca:f kil. in the Cache harvest is not compara.b_e to h kill 
o� other �estern herds since Cache hunting permits are specified as to
sex. ost o her availab_e kill composition is derived from herds where 
either sex hunting is in vogue Ro ever, Ognrud's (1953 ebo da.ta on 
'in ei her se:,,- tt,.n sher.; a con:par,qb calf kill of 13 and _6.9 percent of 
the 19 - and 19; to a an er:ess kil-
Data for age classes Qbove the calf age, as determined rom dental 
P:l<�m:ination of t.nosP- 1.1nim<J.::'..s kii.led during the faL .. hunting season, are 
�.f cons idera.ti on is sed in expreseing a. curacy 
o .gi�g by harvPs yea.r's it �o ld ap�par that ve�rling and o d r b�ll
<ind cc-r,; F lk t:.p to i:;;_ ver::irs of age comprisF .:lpproxima l 7c, p rcent of 
thP hf'rd .A o � O perren of these age classes were under 1- yAars. A 
sim.i 'ar "'ge claEs (Onposi ion ;1as observed in the 19"1 and 19i:: . ., Nebo Alk 
h rve:=tc by Rogr:r�d Ho ever' Ch Ov and "a�b (_9�2) observed 
ase i11ridAnCP in a rntan E>n. herd ha::-vest ·i1he!1 6 per-
CachP aging da suggest 
� bs :ir i t rnover in the Cache elk popula ion, 
P ge clasE and antler-poin·� freq .... , cy PhoH'ed 
, C'P"" orre_ �ion in he .9•1 da a; tht s, L 4 percent of bl .. l Le aged by 
,.,, i tion 'FTe- • and years and 3 2 percent of b 'ls vere our�points 
nc .1.n tr 
r "' s 
�c • ver, 9 j age c�ssg a�d 'nt_er�point frequPncies among 
�nd cf ye�rs were not in agreement with the 19J� records, In 
1 9"' 3, t 3 o � pPr ent of bulls were classified y dentition as being 1i and 
2-J; years j whj_le comparable a.ntler-point c.1nssi ication VAS re0ord d t 
These da a s  ggest 
that e tal age c .... assifie:ation in th �9S3 bu.lL harvest Yas biased in 
f vor o he vounger age classeso ThP writer believes hat checking 
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s-:.ation :pereon.nel were suf'ficiently certain of aging yot.nger age classes 
thro-J.gh the 2-i year o ... d group, but _:i..acked experience in aging o:::..der 
groups; hPnce, senior groups were avoided, and yearling and two-year-old 
bulls wero:" more frequently sought than their normal occurrence in the 
h"2.rvest. �,his same bias was not representea in female age C'la.ssifications 
since :::..ower javs of all age classes were collected and analyzed in con-
nection �ith femaie reproductive tracts obtained. 
'Ihe' term ''productivity" elicits variable concepts among game workers. 
leopo1d (:933) relates productivity as: • the rate at •.rhich matu.re 
breeding "tock :produces other mature stock ?rodi1.ctivity in 
r•orr.mon usage has been used synonomously with reproduction, increase, rate 
of' in�rease, and calf crop, It is referred to herein as representing an-
rur:l in<"rement to the pa.rent herd. 
I ·'I'la::..e herd reproduetion 
An inde:; to reproduction was gained through analysis of the female 
f 'k rPnrod ;_,. ti VP tract. Tracts were obtained through hu.nter response 
·c ri r g the ·arirn,1.s general and post-season elk hunts held on the study
r(' 1,, Fem le elk tY"A.cts thus collected during the first and seconcl col-
(·•�tior pPriods swere higged and placed in 10 percent f'orma;_in ircrnE.diately
L • +hF timE re�eived at the checking stations. These uteri collected 
f'rom F �rJ.y 8ctob"lr failed to produce visible mPrr,branes or embryos in any 
f'ppr0.ci9.ble qua.nti ty, Various staff members of the Utah State .Agricultural 
,o -.i.E: gP were of the opinion that the recovery incidence of embryological 
c:.ppcim"'-ns should be more pronounced in elk uteri collected at this date 
t.h n had bPen found, as the post-coitus period of some elk would approxi-
mate· three weeks to one month, It was pointed out by them that under the 
p'let collection program there might well have been a rapid degeneration 
Table 14. Comparative age classes in Cache elk herd as reflected through October harvest samples 
for 1951, 1952, and 1953 
A . Cows 
Age class in percent Sample 
Season 11. 21. 31. 41. 51. and older size 
1951 61.8 17.2 20.6 6.9 3,5 29 
1952 27.2 17 .0 14.2 17.1 25.5 70 
1953 20.0 30.0 17.5 7 . 5 25.0 40 
B. Bulls 
Age class in percent Sample 
Seas on 1 l ~~ ~ ~ ~~22 31.. 41.. 51.. and olde r s ize 
-
1951 36.9 13.1 13.1 6 .5 20.4 46 
1952 22.3 19.1 12.7 20.6 25.3 63 
1953 43.3 20.4 13.6 18.2 4.5 44 
Total 
cow kill 
approx. 
75 
85 
75 
Total 
cow kill 
121 
84 
109 
--
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of the delicate embryonic membranes, since a day or more of ten lapsed 
bA ween ime of kill and fixation of the ut er i in formalino 
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mechniquea were hus modified duri ng 1953) al lowing u teri to be ana-
lyzed r~sh for pregnancy o Analysis then cons isted of suspending each 
d.isected uterus in a saline batho If present, embryonic membranes floated 
freely from the uteruso mhis technique as u ilized by the wri er on 1953 
rs.c he ac d ebo collections , Though ease of recovery of visible membranes 
and embryos was great ly enhanced by the l atter procedure, no in crea se in 
the total recovery incidence was evident , I was conclude d from his work 
~at pregnancy st atu s canno t be ascertained in early Oc ober collections 
t- hro .... gh normal occula r means because of lack of embryol ogic al deve l opment o 
,~.lation and pigrr;,ented scar i ncidence wer the ul timate findings derived 
~rom tracts col l ected in the early Oc ober perio do 
':'r<i.cts so analyzed were placed in a LO percent forma l in and ovaries 
,r-re 1 a er stud ied for o lation incidence ns determined by the pre ence 
, F r c,,rren t corp ora lu tea o Ovaries were slic ed longitudinally in l to 2 
mrr., seC' ions a.s per procedure of Cheatum (1949) and Cheatum and Gaab 
.9 Micr osc opi c examination of ovarian sections was then conducted 
ror c.i.rr n corpora lutea, Corpor a. lutea.1 scar incidence (pigmented scar ) 
f ~so l isted as a possib le inde x to the former pregnancy period , 
ho~gh .L~teal scars i n white-tailed deer Here demonstrated to be a valid 
inctex to the former pregn ancy (Cheatum, 19 9) , similar significance for 
e k rPmain to be verified (Cheatum and Gaab, 1952), 
1_:F_~ ~ ovary analyses 
Corpdr a lut ea and pigmented sc ar incid nee is posted for the Cache 
h"'rd i n t~ble 150 The yearling and older female sample from the entire 
herd in the ea r ly Oc ober 1952 col ections showed a 78 o4 percent OVU ·-
l io n freq uency, while 9606 per cent of th e mature females in the same 
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prepare d by standard histological techniques and sectioned, mounted, and 
examined microscopically. 
Curre nt corpora lutea were studied in single and multiple occurrences 
in order to determine functional status. All corpora, whether single, 
multiple, or present in yearling cows, appeared functional. 
Pigmente d scar incidence observed in the 2! year old age .class in 
the October 1952 collection was 66 percent. Rognrud (1953) reported that 
2! year old Nebo cow age class possessed 22.2 and 10.7 percent in cidenc e 
in October 1951 and 1953 collections, while he found 33.3 and 25 percent 
pigmented scar frequency in the same age class in 1951 and 1953 post-
sea son hunts , A 14.2 percent incidence in the 2! year age group was re-
cor ded by Cheatum and Gaab (195 2 ) in the January 1951 North Yellowston e 
collection. Pigmented scars in 2! year old elk tentatively suggest 
breeding as year lings , 
Current co rpora lutea incidence of 33.3 and 60.0 percent were found 
in Cache yearling elk in October 1951 and 1953 , The writer found 47.3 
pe rcent or 9 out of 19 yearling cows had ovulated in the October 1953 
Nebo collections. No Cache yearling elk ovaries collected in th e 1952 
October or post-seas on hun ts possessed current corpora. Rognrud (1953) 
als o reported that no corpora were observed in yearling elk in the 1952 
October collection on the Nebo. 
Pregnancy f indings 
Pregnancy data obtained through analysis of reproductive tracts col-
lecte d in the general early October season will purposely be deleted for 
reasons previously enumerated, All 6 of the 6 mature elk uteri collected 
in Janua ry 1953 contained embryos, or fetuses, Likewise, 100 percent of 
the 11 a dult tracts obtained in late January 1954 were gravid, In ad-
diti on, 3 out of 4 long yearlings collected in the latter situation 
66 
possessed f et u ses , Admittedly, these data cann ot be applied to the total 
Cac he her d with any degree of confidence because of the small pop ula tion 
sampl e (harvest ) , 
However, sufficient uteri f rom Nebo post- seas on hunts in December 1951 
an d Ja nuary 1953 were collected and analyzed (Rognrud, 1953) ; thus, 90,5 
pe rcent of the 1951 cows of 2! years and older and 77,1 percent of the 1953 
mature el k bore fet uses , 
Pregn ancy in other el k herds have been described by various writers, 
'I:he fo l owin g r a tes are expressed as percent of matu re elk pregnant with-
in the adult female herd, thus pregnancy frequency in the Northern Yell ow-
stone herd has been reported as~ 98 percent in 1929, 74,4 in 1935, 91,1 
in :937, 79 in 1950, and 94 percent in 1951 (Rush, 1932; Mills, 1936; West, 
1941; and Kittams, 1953)0 Kittams (1953) summarized that the Northern 
l ell ows one herd experienced 85 percent average annual pregnancy, 
Herd pregnancy ratios are also reported for Banff Park elk; thus 
Cowan (~9 7) relates pregnancies of 63 percent in 1942, 76 in 1944, 93 
in 19 ~, an d 75 percent in 1946. Green (1950) summarized that Banff Park 
el k ~vera ged 78 per cent annua l pregnancy from 1945-48, 
In J ac kson Hole 334 female elk 2! years and ol der were examined in 
1936 in a herd red uc tion program, and 89,2 percent of these were with 
a~f ,Murie j 1951)0 In a simi l ar reduction program in 1943, 90,4 percent 
of c1 years and ol der cows were pregnant (Murie, 1951), 
Though pregn ancy incidence appears high in the winter fema le herd, 
snnrner cow-to-ca l f ratios do not af'firm such comparable fertility , 
Rognr ud' s (1953) Nebo data showed 87,0 percent of the uteri from the 
tota l f emale herd (yearling and older) contained fetuses during December 
1951, However, only 54,3 percent of compar able age classes in the 1952 
summer period were represented by cal ves , Murie (1951) was cognizant of 
the described incongruency as indicated by the following remarks: 
Inspection of the figures given above (calf crop data) shows 
that, roughly speaking, about one-third of the ideal calf 
crop (one calf to each cow of bearing age) reaches the age 
of about 10 months. What has become of the other two-thirds? 
On the South Cache, 67.9 percent of cows 2 years and older were repre-
sented by calves in late summer of 1949; similarly, cows of the same 
corresponding age groups were represented by calves by an incidence of 
7lo5 percent in the late 1950 summer herd (from McCormack 1 s data, 1951). 
Calves, likewise, represented 61.3 percent of the above age groups in the 
l ate 1952 summer Cache herd. No corresponding pregnancy data are availa-
bl e for winters preceding the latter recorded summer calf incidence. 
Cursory examination o~ Cache elk summer cow-to-calf ratios and 
li mited pregnancy information suggest that the Cache elk herd is normal 
in re spect to fertility. 
Year li ng pregnancy. Elk cows generally breed at approximately 2 years 
and 4 month s of age (Murie, 1951) and calve at 3. Available literature 
to date r e late the occurrence of pregnancy in but 4 yearling elk cows 
whos e ages were verified by dentition. Mills (1936) first reported a 
yea r l i ng cow bearing a fetus . The incidence -wa.s 1 out of 5 yearlings ex-
ami ne d from the North Yellowstone herd. One yearling in 14 bore a fetus 
in a January 1951 collection from this same herd (Cheatum and Gaab, 1952). 
Rognrud (195 3) discovered a pregnant yearling cow in the 1951-52 Nebo 
winter l oss . Among 7 yearling cow elk killed in early January 1952 in the 
Rocky Mountain National Park, one bore a fetus (Coffin and Remington, 
19 53) . 
These limited entries suggest a small fraction of yearling elk 
breeding; however, during the course of the present Cache study and 
subs equent field work on the Nebo elk herd, the writer has found 6 pregnant 
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long yearlings during the 1953 and 1954 post-season collections . Lower 
jaws were kept on 5 of these for reference. Three of the elk were dressed 
out by the writer and a local warden. The recorded incidence of yearling 
fertility was 75 percent out or 4 yearlings on the Cache and 100 percent 
of 3 on the Nebo . This frequency, as suggested by these small samples, 
is not believed to mirror any such appreciable pregnancy within the 
yearling classes of the respective herds. However, these and other records 
denote a fact that some yearling cow elk become pregnant under northern 
and central Utah conditions. 
As yet frequency of breeding in the yearling age class is not known, 
though ovulation frequency among yearlings for the years 1951, 1952, and 
1953, together with pigmented scar incidence in the 2! year age class, 
tend to substantiate that (1) an appreciable number of yearling cow elk 
are capable of and may be bred successfully, and (2) ovulation and pregnan-
cy among yearling e l k occur at a variable annual rate. No yearling elk 
ovaries examined by the writer in the 1952 season contained current corpo-
ra lutea. Rognrud (1953) similarly observed that in 1952 analyses only 
one Nebo yearling elk out of 30 examined was pregnant, or contained 
current corpora lutea. The 1952 hunting season followed an unprecedented 
severe winter. 
Pigmented scar incidence in ovaries collected in 1953 from the 2! 
year age class, though meager, appear to coincide with the observed 
pattern of yearling breeding failure in the 1952 season. 
These data suggest an additional hypothesis in relation to yearling 
cow elk breeding; namely, the extent of yearling precociousness, as evi-
denced by successful breeding, is inversely proportional to the severity 
and duration of the preceding winter while the animals are then calves. 
Thus, most yearling cows fail to ovulate following winters of extreme 
intensity and duration; while conversely, significant numbers do ovulate 
when t he preceding winter is moderate to light in intensity and short in 
duration . 
In the case of young domestic animals, the plane of nutrition has 
already been demonstrated to affect pregnancy; thus, in an experiment in-
volving ewe lamb feeding during their first winter, the results showed 
that the percenta ge of ewes lambing at two years of age was 64.7 per cent 
in t he gro up th at was fed hay and grain and only 45.5 percent in the group 
fo r ag ing on th e range (Esplin, et al . , 1940). The authors concluded, "The 
difference in l ambing percentage s are too great to be merely owing to 
chance . " In a ddition, Maynard (1951) stated in respect to farm animals: 
"Under-n utrition del ays puberty in both male and female." It can simi-
larly be re asone d that the described variable yearling elk breeding 
con dition is closely a llied with food intake in relation to maintenance 
a nd growth req u irem ents of the growing calf throughout the initial year 
of life . If, for instance, the availability of food and the expenditure 
of energy are such as usually exist during a severe winter, the young 
animal uti l izes first the nutrients needed for maintenance and secondly 
the remnant amount for growth . Calf growth requirements in terms of 
nutrient intak e are probably never met adequately in rigorous winters 
since f ood ava ilability is curbed and energy expenditure per unit of body 
surface is high. Adul t f emales do not have this same problem to cope with 
as the f ood int ake need not be expended to any appreciable extent on 
growth . 
An effort shou l d be made to collect reproductive data during those 
post-se as on hunts where sufficient permits are available to assure a 
statistically sound population sample. Yearling pregnancy could then be 
evaluated in a clearer perspective to the total female herd . 
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Twinning. No instance of twinning was recorded for the Cache herd 
during examination of gravid uteri. Instances of twinning have been re-
ported by a few individuals. However, Kittams (1953) summarized that 
twinning incidence among elk is below one-half of one percent. 
Productivity by indices 
Herd increase. Herd productivity can be evaluated quantitatively if 
su ch information as summer and winter herd composition and cow-to calf 
ratios are known . Thus he rd increment based on South Cache elk classifi-
cation in the summer of 1949 showed a 34.8 percent herd increase over the 
parent spring herd (McCormack, 1951) . Similarly, this same study found 
the 1950 herd increment to be 33.5 percent. Likewise, the 1952 Cache herd 
increase was 33.0 percent, based on summer herd composition. However, 
fo r 1953 calculations were made of the expectant calf crop on the basis 
of each cow yearling and ol der averaging 0.51 calf ( table 12). This ap-
proach ind ica ted the 1953 herd had a 35.3 percent increase. Simila rly, 
the Nebo elk herd was reported to have had a 33.3 percent increase in 
1947 (Rasmussen and Doman, 1947) and 33.9 percent average in 1951 and 
1952 (Rognrud, 1953) . 
Cache cow-to-calf ratio in the 1952 summer classified count was 
1 : 0.51 , or 51 percent, fecund cows (table 12). Likewise, summer classi-
fications in 1949 and 1950 showed 1 : 0.55 cow-to-calf ratio, or 55 
percent, for both periods (McCormack, 1951). These ratios when compared 
to other western herds {appendix table 9) show a slightly higher calf 
incidence within Utah elk herds . 
Productivity has more universely been evaluated in terms of calf 
crop, which in its strict sense is composition. In Utah the calf crops, 
as represented by classified summer counts, approximate 25 percent of the 
cl assified summer elk herd (appendix table 10); but calf crops as related 
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in th e "before hunting season herds" of Wyoming and Montana were reported 
considerab ly less . 
Many differences in reported winter and summer calf crop data are 
noted in available l iterature, though close intra-regional similarities 
are obs erved (appendix tables 9 and 10 ). Some of these differences may 
well be the r esults of differentia l mortality from adverse weather condi-
tions. Simi l arly, some areas may experience higher calf mortality through 
predation , Further disparities may be att ributed to the affect of optimum 
an d poor range condit ion s on fertility, cal f crops, and calf survival. 
Differences among reported calf crop data can al so be attributed to 
the varied state harvest prog rams, for there exists a distinct hetero-
genity among st ate hunting pr ograms which may or may not induce sex or 
age cl ass selecti vit y withi n the herd. Last , but not least, is the sali-
ent point brought up by Murie (1951) who explained ~ "This is one of the 
most diffi cul t facts to detennine (rate of in crease or, as discussed, per-
cent cal f composition ) , and probably in no other phase of game problems is 
there greater discrepancy in est imates . " 
Herd increase discussi on . Cow and calf ratios appear by far the more 
constant and accurate means of express ing the relative increase to an elk 
herd, t hough unfortunately calf composition in ralation to the total classi-
fied herd. has now grown thr ough common usage to be the "yard stick" of herd 
increaEe measu rement . The calf incidence of a certainty bears a definite, 
constaLt re l ationship to the cow fraction; however, calf crops ( repre-
sente d by composition ) do not po s s ess the same perspective within the 
total terd , for, as the bu ll complem ent i ncr eases, calf composition de-
crease£ . It is evident that the tertiary sex ratios do assuredly differ 
from herd to herd and from s tate t o state. 
Ccnvention, however, di ctates that he rd increase be expressed in terms 
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of ncalf crop" (composit i on) in the classified summer and winter herd 
sampl es . This usage has produced a clouded concept of the true relation-
ship of calf crop (represented by composition), herd increase, and rate 
of increase. The terms "herd increase", "calf crop", "rate of increase", 
an d "reproduction" are used synonomously in both usage and actual thinking 
by some big game technicians and wildlife workers. For instance, in the 
1952 Cache classified summer herd sample, 38 calves, 75 cows, and 41 bulls 
wer e r ecorded . The "calf crop" as used in its liberal sense of composi-
ti on was 24,8 percent; however, the actual herd increase was 33.0 percent 
of the parent herd, and the rate of increase was 1.33. These numerical 
values make i t evide nt that each should have a particular name, and this 
stud y uses a defini t e term for each numerical sense. Individual workers, 
however, sh oul d develop a true perspective of the relationship of these 
expressi ons and terms. 
Rate of inc r ea se , Rate of increase is a mathematical expression indi-
eating quanti tat i ve l y how much a herd, or group of animals, i ncreases 
annually. This expression has the same re l a t ionsh i p i n showing how an 
elk or deer her d i ncr eases as the rate of interest has in indicating the 
relationship of the amount of money payed or earned, based on the princi-
pa l a.mount bor rowed or loaned , For instance, an individual loaned money 
to another person at 7 percent i nterest per year. The rate of interest 
earIJ.ed by the money l oaned would be 1.07 per annum. 
Pere~nt o! herd i ncrease can be arrived at by moving the decimal 
peint two places to the right in the percent-interest part in the rate-
of - i ncrea se figure and by dropping the "l". Thus, when the rate of 
incr ease is 1.33 for an elk herd, the percent of herd increase would 
cor r es po nding l y be 33 percent. 
Maximum rate of increase for an elk herd whose cows have a two-year 
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delay in initial breeding has been computed at 1 .30 (Kelker, 1954). It 
appears that rates of increase above 1.30 probably reflect yearling cow 
elk breeding or decreased composition of the bull complement within the 
herd, or both. 
Computed rates of increase for the Cache elk herd were 1.34, 1,33, 
1 .33, and 1.35 for the years 1949, 1950, 1952, and 1953, respectively. 
Nebo elk herd rates of increase were 1.33 and 1.34 (Rasmussen and Doman, 
1947, and Rognrud, 1953). These figures are based on the summer herd 
compo s it i ons. 
The maximum rate of increase for deer having one fawn per doe is 
1 .36 (Kelker, 1947). Our Cache elk herd, then, seems to have nearly at-
taine d th is value. Since some cows are sterile or new calves die, the 
herd has not reached 1.36 but has exhibited the attributes of the mentioned 
deer he rd . The major ways that it can do so are by excessive twinning or 
by yearlin g cows becoming pregnant. This latter case, then, is more proba-
bly what has happend on the Cache. 
Herd Losses 
Lega l har ve st 
Le gal harve s t removals from the Cache elk herd were readily available 
fro m checking station records . These records are accurate since Utah elk 
hunters ar e required by law to check in and out of designated checking 
st ation s r egardless of hunting success. 
Elk hunting on the Cache unit is restricted to the permit system, as 
is al l Utah elk hunting. Though either sex permits have been available 
in conjunction with bull and antlerless permits on various annual hunts, 
onl y five annual, general season, either sex, Cache hunts have been held 
s i nce the inception of elk hunting in 1925. More often permits for a 
specified sex have been authorized. 
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Permits authorized during the three seasons 1951, 1952, and 1953 
have averaged slightly less than 300 per annum. Legal kills of 259, 199, 
and 243 were taken in the 1951, 1952, and 1953 seasons, respectively, for 
over-all hunter successes of 86, 80, and 76 percents (table 16). The 
reduced 1952 seasonal kill is due to the retention of 50 post-season 
permits to the 1953 season because of mild 1952-53 winter conditions 
during which elk failed to migrate to their normal wintering sites. 
These permits involved 10 bulls, 20 antlerless, and 20 either sex. De-
creased hunter success in the 1953 season is interpreted to be the result 
of the belated autumn season during which leaf foliage was highly per-
sistent. 
A summary of available Cache harvest data since the inception of 
renewed hunt ing in 1925 is presented in table 17. Data prior to 1951 are 
taken from the files of the Utah State Department of Fish and Game. 
Daily elk kill. Distribution of daily kill for the past three years 
has followed the typical pattern of heavy kills during the first two 
days. Thus, daily kills of 77. 9, 78.6, and 65.4 percents were recorded 
for the first two days of 1951, 1952, and 1953 seasons, respectively 
(f igure 15). 
Distribution of kill. Distribution of elk kill during the regular 
1951, 1952, and 1953 October seasons is shown in table 18; distribution 
units are likewise indicated in figure 16. These units were arbitrarily 
org anized to assign areal kill and do not correspond to any population 
relationship within the unit. The Elk Valley unit (5) consistently pro-
duced slightly in excess of half of the total Cache general elk kill for 
the years 1951 and 1952, but failed to do so in 1953. This decline was 
believe d to be a reflection of hunting pressures directed to the North 
Cache and Rich County units when special divisions of the Cache general 
Table 16 o Summary of 1951, 19,2, and 1953 Cache legal elk harvests 
Kill 
cows calves antler- bulls 
Permits Hunters Hunter mo fo unclo total less spike above unclototal Total 
Year Type of Hunt Authoro Afield Success & 2 pt, 2 pt O 
Rich Coo, EoSo, 
Pre-season 20 20 10000 8 2 2 10 10 10 20 
1951 Cache general, 
antler less 111 111 9400 104 104 
Cache geno, bull 150 150 8006 121 121 
No Cache, 
antlerless 10 10 80.0 7 1 1 8 8 
No Cache, bull 10 10 60o0 4 2 6 6 
Total 301 301 8600 15 122 137 259 
Cache general, 
antler less 111 110 88.3 85 5 7 12 97 97 
1952 Cache gen o, bull 120 120 70.0 14 70 84 84 
N. Cache, E .S.,
Post-season 20 19 95.0 9 1 2 3 12 3 3 6 1-8
Total 251 249 80.0 94 6 9 15 109 17 73 90 199 
s. Cache,
antler less 91 91 79.2 59 6 7 13 72 72 
S. Cache, bull 125 124 72.5 25 65 -90 90 
1953 Rich Co., E.S. 35 35 74.3 11 1 1 2 13 4 8 1 13 26 
N. Cache, E.S. 25 25 44.o 5 5 2 4 6 11 
Cache face, E.S., 
Post-season (Hold- 47 44 100.0 28 4 3 7 35 4 5 9 44 
over permits from 
1952) 
76.2 82 118 243 Total 323 319 103 10 11 1 22 125 35 1 Vl 
hunt were set up in indicated units 1, 3, and 12, respectively. It was 
in tie latter three units that hunters failed to hunt in sufficient numbers 
when they were allowed to select hunting areas of their choice. 
Though desirable harvest removals are important in efficient manage­
ment equally so is the distribution of that harvest. It, therefore, was 
expetient that harvest plans provide an adequate distribution of kill on 
the Jorth Cache and Rich County areas. This practice of setting up 3 
unit: on the general hunt has been successful to date. It should not, 
howeTer, be inferred that elk in these units are distinct population enti­
ties for such is not the case. 
CripJling loss 
:rippling loss for the Cache elk herd was recorded from hunter re­
port, obtained at checking stations and in the field, warden-field 
obseJ:Vations, and limited orgahized coverages of elk ranges. Known 
criPiling losses thus constituted 9.8, 5.0, and 8.1 percent of the 1951, 
1952, and 1953 general season kill, respectively. 
\ dire need is exhibited for accurate elk crippling loss information 
on th� Cache and many other western elk herds, though Colorado's experi­
ences have contributed much to our limited knowledge of elk crippling 
lossei (Hunter, 1945 and Riordan, 1949). Even so, the popular method of 
proje:ting herd crippling loss from hunter-interview results is subject 
to co1siderable error. 
lcCorrnack (195l)estimated that South Cache elk crippling losses were 
15 ant 18 percents during the 1949 and 1950 general hunts. An interview 
of 50 percent of Cache elk hunters constituted the basis of McCormack's 
estimtte. Olsen (1939) reported a 15 percent crippling loss on Nebo elk. 
Hunte� (1945) revealed a 15 percent crippling loss in Colorado elk herds, 
vhileRiordan's (1949) wounding loss survey in Colorado was listed at 
77 
Table 7. Summary of harvest data for the Cache elk herd , 1925-1953 
Permits Sold Legal Kill 
Antler- Either Antler- Unclas- Hunter 
Year Bull less sex Total Bull less sified Total Success 
1925 140 140 52 52 104 74 
1928 46 46 18 18 40 
1929 79 79 69 69 87 
1931 75 75 54 54 73 
1932 62 62 50 50 80 
1933 60 60 52 52 87 
1934 75 75 57 57 76 
1935 100 100 60 24 84 84 
1936 85 85 34 35 69 81 
1937 50 50 36 36 72 
1938 40 35 50 125 44 30 39 113 85 
1939 150 150 30 48 78 50 
1940 70 70 140 62 71 133 95 
1941 75 75 150 69 73 142 87 
1942 51 49 100 41 46 87 87 
1943 64 61 125 35 40 75 60 
1944 47 33 Bo 35 29 64 Bo 
1945 75 50 125 67 49 116 93 
1946 20 20 100 140 50 62 112 80 
1947 30 20 100 150 62 76 138 92 
1948 180 180 53 87 140 Bo 
1949 75 45 Bo 200 110 70 180 92 
1950 125 60 20 205 110 64 174 85 
1951 160 121 20 301 137 122 259 86 
1952 120 111 20 251 90 109 199 Bo 
1953 125 91 __l.QI 323 118 125 ~ 76 
--
Total ·:, 524 841 1,152 3,517 1,595 1,212 39 2,846 Av. 81 
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Figure 15. Elk kill, by days, during 1951, 1952, and 1953 Cache general seasons 
appr:iximately 10 percent of the legal kill. Present Cache crippling 
loss ~s probably approximate 15 percent. 
Ille ~al kill 
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In contrast to McCormack's South Cache findings (1951) and Rognrud's 
Neboelk report (1953), illegal kill of elk on the Cache was found to be 
sign .ficant during the present study. The principal component of illegal 
kill thus found was elk killed during the deer season. 
Wherein possible, field verification of illegally kil l ed elk was made. 
Fort~-three (43) illegally killed elk were recorded during the 1952 deer 
seascn. Distribution and composition of this kill is presented in figure 
17, Composition of this kill was 24 cows, 4 calves, 11 bulls, and 4 un-
clas Eified. Seven of th i s number were salvaged; but inadequate description 
of k~ l location and tardiness of reports, combined with warm weather condi-
tion E, precluded a successful salvage of most animals. 
: omplete records of elk illegally killed during prior Cache deer hunts 
are Dticeably absent; however, a 1939 report in the Utah Cooperative Wild-
life ,esearch Unit files in Logan tends to substantiate findings of the 
pres eit study. During the 1939 buck-deer hunt, 34 elk kills were reported 
to gan.e wardens and deer checking station attendants (Utah Coop. Wildl. 
Res, Jnit file, 1939), Composition of this illegal kill was listed as 9 
bulls , 12 cows and calves, and 13 unclassified elk (figure 18). Sixteen 
of trese elk were killed within the boundaries of the newly opened Saddle 
CreekGame Preserve. This area was closed to deer hunting during the 
years of the present study. Twenty-five elk were reportedly killed by 
deer iunters on the Cache in 1940 (Turpin, 1940). 
,dvocates of the buck-only type of a deer hunt were enthusiastically 
eagerto pronounce the large kill of illegal elk in the 1952 deer season 
a corm.on feature of an either-sex deer hunt. Their contentions were that 
Table 18. Distr ibution of elk kill - Cache general seasons, October 1951, 1952, and 1953 
(See figure 16 for unit designation . ) 
Kill 
Bull Antlerless Total Percent of Kill 
Unit 1951 1952 1953 1951 1952 1953 1951 1952 1953 1951 1952 1953 
1 2 l 6 0 Q 5 2 l 11 0 ,90 0.56 5.71 
2 8 2 9 1 4 5 9 6 14 4.08 3.36 7.25 
3 8 5 8 9 9 12 17 14 20 7.73 7.87 10.35 
4 7 7 3 5 4 6 12 11 9 5.45 6.16 4.66 
5 73 40 39 58 60 34 131 100 73 59.60 56.30 37.81 
6 2 8 6 4 3 4 6 11 10 2.72 6.16 5 .19 
7 10 9 12 6 11 5 16 20 17 7.28 11.22 8.82 
8 1 l 3 0 0 2 1 1 5 o.45 0.56 2.59 
9 10 8 15 11 2 12 21 10 27 9.54 5.63 14.oo 
10 0 2 0 3 1 2 3 3 2 1.35 1.68 1.03 
11 0 0 0 2 1 2 2 1 0 0.90 0.56 0.00 
12 0 0 3 0 0 2 0 0 5 0.00 0 .00 2.59 
121 83 104 99 95 89 220 178 193 100.00 100.00 100.00 
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under the buck-only type of hunt deer hunters would have no logical 
reason to kill antlerless elk in confusion of buck deer. The unsound­
ness of this thinking was reflected in the 1939 illegal kill when more 
cows and calves were killed than bulls during the buck-deer hunt. 
Most difficult evaluation of all herd mortality is that resultant 
from poaching. It does not appear to confine to any designated season, 
time of day, nor predictable characteristic pattern. Cache elk poaching 
losses are not believed to be of serious consequence to total herd drain 
during present times of economic stability. They may, however, reach 
serious proportions during periods of recessions as indicated by a singu­
lar record in Logan files reporting the occurrence of considerable elk 
poaching during the early 1930 period. 
Known poaching in 1951-52 season on the Cache area was restricted 
to a single incident involving seven head of elk killed from the main 
highway near the mouth of Temple Fork Canyon. Poaching discoveries of 
1952-53 seasons were confined to two bulls killed in August at the head 
of Cheeney Creek where poachers used a tractor to convey elk to a truck. 
Part of the frame of a large elk, believed to be a bull, was found in 
Logan Canyon in February 1953. 
Poaching may have well increased some with the advent of the modern 
deep freeze and its popular use in rural communities. Interviews with a 
local Round Valley rancher, whose confidence was secured, bear out the 
fact that a limited amount of poaching takes place in the Round Valley 
area of Rich County. Elk are reportedly killed in rancher's hay and 
grain fields. The informant estimated that 20 head of elk are poached 
each year on the Rich County slope, with the greatest amount of poaching 
confined to the Round Valley area. Circumstantial evidence tends to 
support this premise very well. 
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Natural causes 
Natural losses occurring from time to time were recorded as they 
were observed in the field. Malnutrition and other natural losses were 
sought during a systematic coverage of major elk wintering ranges. 
Malnutritiono The severe 1951-52 winter contributed heavily to Cache 
elk winter lasso Though such a great loss has never been reported for 
the herd, it was not considered of extreme serious consequence. Fifty­
five elk were classified as malnutrition losses as evidenced by bone 
marrow analysiso Calves contributed 80 percent of all such known losses. 
Losses at the Hardware Ranch, where feeding activities continued 
through late April, were not large in comparison to number of elk being 
fedo Malnutrition losses amounted to merely 2.6 percent of the winter 
ranch herd. Overall 1951-52 natural winter herd losses at the ranch were 
4.2 percent. Ninety-two percent of the classified malnutrition losses at 
the Hardware Ranch were from elk trapped on the North Cache and Millville 
areas and released at this site. This loss alone indicated that future 
trapping operations of this nature should provide for immediate release 
of the animals rather than retaining them, thus contributing to an un­
necessary expenditure of critically needed energy through milling and 
fighting the trap. 
Known winter mortality accounted for 6.6 percent of the 1951-52 
Cache censused winter herd. When the estimated winter loss of 80 head 
is taken into consideration, the 1951-52 winter mortality would be 9.8 
percent of the enumerated winter herd. Minimal winter losses occurred 
during the mild 1952-53 seasonj however, no losses were known to stem 
from malnutrition. Very limited winter losses were also observed during 
McCormack's (1951) investigation o� the South Cache elk. 
Disease and parasites. Two parasitic forms were almost universally 
86 
present in dead elk in the winter time; however, the winter tick 
�Derm.acentor alba.pictus) occurred more frequenty than the larvae of the 
·:)Ot fly (Cephenomyia pratti), Both forms, though not lethal, generally
�onform into the category of contributing or secondary factors in elk 
deaths, 
3lood samples were collected from 4 bulls and 3 cows taken on the 
�953 January North Cache hunt. In addition, samples were obtained from 
_6 cow elk at the Hardware Ranch during 1953 winter ear tagging opera-
tions. All 23 blood samples were negative to brucellosis when analyzed 
ty the agglutination est No agglutination occurred in titers of 1:50, 
1:100, and 1:200. Though the results of this limited sample are not con-
cl sive enough to place statistical reliance in the absence of this 
cisease, it is nevertheless believed that the Cache elk herd is free from 
tru.cellosis. The high incidence of calves in the herd tends to preclude 
tne existence of such a disease which would, were it present, cause 
er ensive fetRl abortions. 
An exhaustive survey of diseases and parasites in the Cache elk herd 
W)vld undoubtedly corroborate the presence of numerous forms; but since
d sPaees and parasites do not appear to be the etiological agents responsi-
b_e for the limited current natural elk mortality, it appears that manage-
mmt endeavors need not at this time concentrate their efforts in pursuit 
o: such academir discoveries. 
Predation. �he Cache elk herd is not affected to any extent by pre-
d£tion. This finding is in conformity with a 1949-50 study (McCormack, 
1�51) , 'I'hou.gh limited coyote and bobcat kills and one cougar kill were 
ncted on deer within the stuc1.y area, the writer failed to find a single 
elk killed. All predator use of elk appeared carrion. 
Nci.sance elk removal 
�his ype of removal is necessary in most herds whose ranges are co-
exis ent with or peripheral to agricultural lands. Such removals during 
the present st dy were limited to the Rich County slope where 11 elk were 
removed in he Little Creek area near Randolph during December of 1951 
and 1 bull was removed from the Round Valley section during August of 1952. 
Cripple removal 
Removal of crippled animals is another source of herd drain. This 
procedure is, however ) s&ge since the meat of the crippled elk can gener-
ally be used. Experience has shown that winters of moderate intensity 
generally preclude survival of more badly crippled elk. At the Hardware 
Ranch such elk also present a public spectacle, Six cows and 2 calves 
were thus removed on the entire Cache during the 1951-52 winter. It was 
necessary to remove only 1 cow during the 1952-53 annum. 
Miscellaneous losses 
Young calf losses were noted in the field, Such losses have been ob-
served by other workers, but, like the writer, they are unable to define 
the prevalence of this loss in relation to total herd drain. 
Summary of herd mortality 
A summary of known Cache elk mortAlity from 1951 to 1953 is presented 
in eppendi:x tables h, 5, and 6, and figure 19. Legal harvests quite natu-
rally provide the principal item of herd drain. They accounted for ap-
proximately 75 percent of known annual herd mortality during the present 
study period. 
Legend 
~ legal harvest 
::::::::::: . 
·:·:·.·.·.· cripple loss 
·~ ~ malnutrition lo ss 
~\:,. l 
ti* illegal kill in deer season 
·~ othe r 
1951 1952 1953 
Figure 19 . Summary of known elk l os ses , Cache elk herd, 1951-1 953 
(1. This loss is not complete for the 1951 and 1953 years.) CD CD 
CACHE EL.~ RANGE RELATIONSHIPS 
Range Conditions 
Winter r an ge 
Ar is th e cas e pr evalent throughout the intermountain region, the 
wint e r range on t he Cache pres en ts the limiting factor in elk and deer 
prod uction . Prese nt wint e r range conditions are the cumulative results 
of early live stock use , sh arp l y increa s ed deer utilization, and persistent 
lo cal El.k use. Pri nc ip al deer wint e r r anges are largely confined to the 
Wasatctfa ce, but exten d to an apprec i able extent into major drainages; 
narnely,Logan and Bla cksmith For k. In addition, limited winter range is 
availab_e on the ea s t er n Rich county slop e of the Cache unit. Lower ele-
vati ona_ limi t s of elk wint e r r ange s normally coincide with the upper 
fr i nge )f deer range; upp er Ca ch e e lk wint ering sites are restricted to 
isolate( ranges wi th in t he int e rior of th e forest . However, the major 
elk win-.ering loca tio n f or t he Cache i s at the Hardware Ranch, situated 
in the }eadwaters of Bl ack smit h Fork . See figures 5 and 6 for the elk 
distr:b t tion on winter ranges. 
Rarge conditions are cri ti cal t hroughout the lower portion of the 
Wasatch face, as they are in many ar eas i n Logan and Blacksmith Fork 
drain1:.gES Julan der , et al., (1950) e stimated that 42 percent of the Cache 
winter 1ange was a big game pro bl em ar ea. Under the present harvest 
systerr cf ei th er- sex deer hunting and post-season elk hunts held along 
the criti cal Wasatch f a ce, this major winter range has received some re-
l ie f ; b~t the high deer population maintained through the late 1940 
perio d m.s culm inated in an extreme reduction of palatable browse species. 
Heavy Ni ~te r deer l os ses , as reported by Low and Low (1949) during the 
J._".JL· _l, 1 winter and R.ddi tional winter losses in 1951..-52, surely 2orrobo-
ri por .d ·~iEten-::e of depleted winter ranges. Elk winter ranges in 
t 1 r~~hP interior Rre largely confined to lsolatnd tr~··s ~long ridge 
tops Rnd so~thern exposures. Range conditions of such interior sites are 
g vit_ ,.:_'._; sc1perior to face areas; however, during extreme wintFrs--like 
"' ·ir .... • .::-- of l);l-c:<:,--these ranges become greatly restri ~ted ':nd d.irr:1ff1-
.i •. ~~:ized areas are utilized severely. Sue~ was the si~uation 
i ,.;·rn 1 -,r; c:,.<rll -df na.11ogany utilization in an interior sj_t2 . · i i 
19·· · . c • sc~vere winter (figure 20). 
:.r,'-rrP ?-c1:.:h big game unit range conditions are diSC!l'SSPd in 1r· 
f\ r'''.''1!'f' r· 011-::11 rip.~ration section of the present report. 
, :'l:. elk summer range conditions on t;1e Cache National For2st ,·r 
·crrp1r.•ively good. Productive aspen understor1°s AD~ op·! 
·::- (. VE •0 ·r.ply su.pply forage needs of domestic livestock; the r"'.ng" 
i ~. q:£at ~y satisfies food demands of elk and deer. It is, how-
--i. ic- obvious on an area as extensive as the ::::a.:::lle that loca.:._iz..-,o. 
, • 1 t1.i ., i l, some deviations from the over-all good range ~ondi-L io. 
i..: ._-...,_._E of loca.Uzed i.nferior range .:::onditions wir;1i11 t·1e ~El e 
1J. r 12;, ·,pre _--rgcly eonfined to domesti.:: livesto-:k beddi 1g gro1~n0s 
,r _r:i..;g sj e,t s •.lLi1ized hy elk and livesto.::k. ::_;omP i.nferior r,.·,g 
=:c,, .. 1+io,1P ~rerr- a:._so fol!nd_ on some private lands and f,._p ot11er su.-r~·ner 
r asvle from clk ranges, It should be noted that elk distribution 
C0c 0 foo,.'d to the aspen sites whi-:h were t1,e most productive 
1iCJ.Lle repor-Ls of summer range elk damage 1Rs_. to Lhe wri'"er's 
1 , .• J~~, bc0,1 rPstri~ted to a singular instance. Forest S2rv_ e 
1i-::h::.. report tha·:-:-, during the late spring elk were noted to do,' 
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Figure 20. Localized Cache elk utilization of curlleaf mahogany during 
the 1951-52 severe winter 
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condderable amount of trampling damage to the range in the head of Corral 
HollJw, which is situated in the heart of elk summer range. Investigation 
of bis incident by the writer affirmed that a small band of 20 or so elk 
utilized snow banks therein as a water source. Disturbance of the soil 
mant�l was a characteristic feature incidental to the trek of elk to and 
from snow-bank sites. Later investigations of the Corral Hollow area 
showid that elk did not utilize this important drainage of Elk Valley to 
any tppreciable extent after the snow banks had dissipated until they were 
forc•d there during the fall elk hunt. No open water source is available 
in Corral Hollow. It was later observed that elk trampling damages in the 
vici1ity of snow drifts were minimized in those Elk Valley drainages 
havi1g open water available. 
Withstanding these limited local adverse range conditions, the Cache 
area appears to amply supply livestock and big game forage demands and 
furtlermore still maintain an adequate vegetative cover conducive to good 
wate1sheds on ranges commonly used by elk and livestock. 
Elk-Livestock Relationships 
In most observed instances elk and cattle were compatible on the 
same :ange. Elk were observed frequently with cattle at watering sites, 
salt �icks, and in few instances bedding grounds. Elk indeed were toler­
ant i1 respect to cattle activity. 
,ha.rply contrasted to the former situation was that of elk being 
highlr intolerant to sheep activity in all instances observed. Sheep ac­
tivitr resulted in a complete shift of elk from the immediate unit. A 
periol approximating two weeks lapsed before elk re-entered an area 
forme·ly utilized by sheep. 
Elk Vtlley 
llk Valley consists of two major vegetative types: (1) the open 
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va.lley proper, containing sagebrush and grass and sedge meadows, and (2) 
the ho lows featuring continuous aspen (Populus tremuloides) stands. In 
additi,n, alpine fir (Abies lasciocarpa) is present in the higher ele­
vation of the aspened hollows. Similarly, Engleman spruce (Picea engle­
�ani),alpine fir, and Douglas fir (Pseudotsuga taxifolia) are present 
in the higher elevations in Mill Hollow and Bear Wallow. Limited lodge 
pole p ne (Pinus contorta) is also found on the northern exposure of Bear 
Wallow The aspen type was by far the more productive site for forage 
produc·ion. 
Gnss species within the aspen understory form the dominant vege­
tative cover. Forbs are less common in the botanical composition herein 
than mGt aspen sites; this feature precludes the area from being an opti­
mum shep range. Browse species are limited within the understory but 
occur c1 exposed sites. 
Tl'.-ee major grass species were represented in the aspen type, namely: 
(1) mol1tain brome (Bromus carinatus), (2) slender wheat grass (Agropyron
traGhjDulwn), and (3) blue wild-rye (Elymus glaucous). The most preva­
lent brlwse species were snowberry (Symphoricarpus vaccinoides) and 
chokechrry (Prunus virginiana var. melanocarpa). Bitterbrush (Purshia 
trident.ta) and sagebrush (Artemesia tridentata) were present on the more 
exposedsites. Forbs were represented chiefly by niggerhead (Rudbeckia 
occiden alis), sawtooth butter-weed (Senecio serra), and wild pea (Lathyrus 
leucant.us ) . 
An early entry of elk into Elk Valley were 9 head seen during a May 
1, 1952 aerial reconnaissance. A similar coverage on May 14 showed 36 
ielk to 1e as far north as Cold Springs. Subsequent ground observations 
indicat«i that most resident summer elk had moved into the area by June 1. 
Initial spring elk utilization was limited to open southern exposures of 
valley hollows and the meadow proper; vegetation thereon was considerably 
advanc:d than in aspen sites. Major elk activity after June 1 was con­
fined o aspen sites above the valley floor. 
C:ttle entry began on June 6, 1952" Early cattle use was predominate­
ly conined to the open valley" First indication of cattle movement into 
the as)en hollows appeared on June 28 in the Tragara Hollow section. 
Howeve:, peak cattle movement into the aspen type did not occur until 
aroundJuly 15. The cattle association rider then attempted to maintain 
cattle numbers within the outlined distribution units as planned by the 
U" S. Jorest Service and shown in figure 21. The open valley unit was 
reservEd. exclusively for cattle use throughout the grazing period which 
ended C�tober 5" Two hundred and seventeen head of cattle were alloted 
for thE open valley unit (figure 21). 
A, can be appreciated, it is impossible to maintain a static number 
of cat�e on distribution units without fencing. The association rider, 
however, attempted to carry out distribution plans as outlined in figure 
21, Tl)ugh in most instances observed, more than the allotted cattle 
(217) �re present in the open valley. This was particularly so in the
early aid late portions of the grazing period. Cattle distribution was 
noticeaJly difficult to maintain in the aspen section south of Corral 
Hollow, as well as the southern meadows of Elk Valley, Principal cattle 
acti vi t' in the aspen type occurred within the Side Hill Canyon-Tin Cup 
Springs area. 
Sh�ep appeared in the Nielson allotment on July 1, and again July 6
on the Tillis Brothers' allotment" Sheep numbers were 1105 and 830, re­
spectivily. The sheep utilized the aspen type above the open meadows as 
shown i: figure 22. The grazing season terminated on September 9 and 
15, res1ecti vely, 
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Figure 21 . Cattle distribution in Elk Valley, 1952 
Competition. Reported information on elk-li vest ock competition, based 
on actual field study, is conspicuously meager. More often such criteria 
as casual observations, local elk food habit information, and reiterated 
opinions are largely utilized to draw inferences which now reflect the 
current popular concept of elk-livestock competition. Thus, Haskell (1946) 
and others create an impression of keen elk-livestock competition by por-
traying two allegedly opposing trends of progressive reduction of grazing 
permits on U, S. Forest Service landds concurrent with a sharp increase in 
elk numbers. Schwan (1945) observed that elk prefer a more varied diet 
than cattle, and Stoddart and Smith (1943) generalized that" 
rally, competition between the two (elk and livestock) is direct." 
natu-
In so far as the writer is aware, reported elk-livestock competition 
based on formal field investigation is limited to a singular study. Pe-
culiarly enough, this investigation is confined to an elk-sheep compe-
tion situation. Thus Pickford and Reid (1943) and Pickford (1943) cite 
direct competition between elk and sheep on an eastern Oregon range; 
howeve r, the range was depleted of choice forage plants before the study 
began, and vegetative composition consisted of 76 percent weedy species. 
Sheep were removed from the described summer range because of acute 
summer range problems. During the summer's absence of sheep, it was found 
that elk consumed 63 percent of the total forage formerly removed by sheep 
during the previous summer grazing season. 
Much of the reported elk-livestock competition is based solely on 
recorded forage habits of the animal classes involved. Such factors as 
area utilized, topography, type of forage available, period of use, and 
conversion ratios are too often neglected items in the appraisal of compe-
tition. Similarly, and to a more prevalent extent, individuals fail t o 
grasp the significance of the present "multiple use concept" or, through 
;11t..cs o,~p 
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Figure 2. Sheep distribution in Elk Valley, 1952 
personal bias, refuse to accept its inferences . The "multiple use 
principle" is all too often laid aside entirely in considering compe -
t itio n . 
The greatest utilizati on of the range resource consistent with annu-
al forage production and proper utilization can best be achieved more 
equ itably through varied animal class use of the range forage resource . 
Thi s in essen ce is partial expression of common use, an appendage to the 
multiple use principle. Final decision of allotted use should surely 
consider which animal cla ss or classes is or are best adapted to existing 
forage conditions, plant composition and production, topography, vegeta-
tive types, economics, and other features at hand. If total forage 
obligati on of animal classes involved does not exceed proper utilization 
of the annual forage productio n and over-all good range conditions are 
mainta i ned, it can be conc l ud ed that there is very little real competition 
involved . 
Olsen (1945) in def ining what constituted competition in utilization 
of forage by big game and livestock stated: 
There is no conflict as long as there is sufficient forage to 
meet the needs of both game and livestock, provided dual use 
doesn't impai r vigor of p lan ts .•.• conflict comes only when 
there isn't enough to go around. 
At present stocking levels of domestic livestock and summer deer and 
elk populations, there appears little real competition for forage in the 
Elk Valley section; for forage production throughout the aspen understory 
was more than sufficient to meet forage demands and maintain proper range 
c ond itions . 
However , competition may be assigned on the basis of popular concept 
of competition involving range and forage use overlap of livestock and 
elk. Stoddart and Rasmussen (1945) present a direct method of calculating 
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comprettion of this ,natu:i:-e, Utilizing their method in the Elk Valley situ-
atio .n,competition can be computed as per the following discussion : 
Cttle used approximately 60 percent of the Elk Valley area utilized 
by elk Furthermore, cattle used an estimated 80 percent of plants eaten 
by elk The "competition index" would then be 60 x 80 or 48 percent. This 
means hat slightly less than one-half of the forage eaten by elk on the 
area culd be consumed by cattle if all the elk were removed . This does 
not imly that the removal of two elk would permit an addition of one 
domestc cow, since both animals eat different amounts according to their 
size.~ cow is approximately 1.88 times the size of an elk or an elk is 
0.53 te size of a cow (Stoddart and Smith, 1943). Thus, 48 x 0.53 equals 
25.4 pTcent of one elk's food which one domestic cow eats or 100 or 3.9 
~ 
elk th t would have to be removed to add one cow. Conversely, 48 x 1.88 
equals l, l cows that would have to be removed to add 1 elk. 
Cmparing elk and sheep in the same manner, sheep used approximately 
90 per e nt of the area utilized by elk and only about 30 percent of the 
:pl1rnt§ ':!a ten by elk. The "competition index" would then be 90 x 30 or 27 
percen t Since an average sheep weighs approximately 24 percent of an elk 
(Stoddct and Smith, 1943), it would be necessary to remove 1.5 sheep to 
permit 1n addition of 1 elk and 10 elk to permit an addition of 1 sheep. 
Th foregoing calculations show that on an average 48 percent of the 
forage !onsumed by elk would be available for cattle or 27 percent would 
be avaiable for sheep were all the elk removed from the Elk Valley common 
use ra~e. Thus, if all elk were removed in Elk Valley, approximately 50 
head of cattle and 194 head of sheep could be added on the basis of present 
elk numers. Conversely, it is wholely i mpractical to calculate elk 
increae above the present carrying capacity of the winter range without 
adjustmnts being made in deer numbers. 
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Mu<d F).t 
Hist ,off, Initial cattle use of the present Mud Flat area was com-
meJI1c;ecas early as the 1890 period. Since then, the area has become part 
of t ,hECache National Forest. Evidences of excessive past erosion and 
preseL plant indicators truly suggest the area has been heavily utilized 
over · a extended period of years, As a result, the Forest Service under-
took egrass reseeding project in September of 1941 in an effort to 
stab ialze soil conditions and increase forage production. For seeding 
purp1oss the area was divided into smaller units which were placed under 
contro by fencing and were reseeded as monies and materials became a-
vailabe (figu re 23). 
Pior to the present reseeding project some individuals asserted 
th~t ek were responsible for the depleted state of the range, Since its 
conllp~eion, they have vociferously complained of elk utilizing great 
runryumt of grass feed that should be destined for cattle use; they further 
asse~tthat elk are currently causing considerable damage to the reseeded 
pro 1JE:~. Elk wintering at the Hardware Ranch were said to immediately 
pro ,cee , in mass to Mud Flat in a spring migration. 
sosequent spring rides of the area have generally shown that up to 
85 hea cof elk made spring use of the Mud Flat area. The existence of 
this qantity of elk continually added fuel to the fire of antagonism 
aga .ims i the elk and particularly against the State Department of Fish 
and (].ar;. 
Pre isem t study. A phase of the project was thus organized to study 
elk wtiization of the area. Field investigations were centered around 
estab 1lihed period of elk use as correlated with stage of plant growth, 
elk nUIDers, and elk utilization of reseeded areas prior to cattle use. 
Brief"l;y elk distribution around and on Mud Flat was plotted during the 
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Chicken Creek 
1,200 Acres 
Cottonwood Unit Maughan Hollow 700 Acres 
1,200 Acres 700 Acre s 
Logan River 
Fi gur e 23. Sketch of Mud Flat reseeding project site 
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1952 and 1953 win ter-aerial census. Subsequent ground checks were made 
to ascertain movement from ad j acent wintering sites to Mud Flat . Peri-
odic checks were then conducted when elk began spring utilization of the 
area. Two aerial reconnaissances were executed in the 1952 spring and 1 
in the spring of 1953 in an effort to define elk distribution on the area 
and ascertain relative elk numbers. 
Elk spring migration on the entire Cache, particularly from the 
Hardware, was likewise studied in an effort to determine correlation to 
Mud Flat spring use. Utilization checks were periodically made through-
out the interum of Mud Flat elk use as were photographs taken to show 
vegetation growth in respect to elk utilization (figures 24 and 25), 
Final utilization checks were made prior to cattle entry in the spring of 
1952 and 1953 so that elk use of the reseeded areas could be justly as-
signed. At the termination of the 1952 cattle grazing period, photographs 
were taken to show general range aspect and cattle utilization (figure 
24). Periodic checks were conducted throughout the summer and fall to 
ascertain elk use of the area . 
Results . Earliest arrival in 1952 of elk into the Mud Flat area was 
noted on April 8. Snows of 3 foot depth still blanketed the reseeded 
sites. In 1953 elk had moved onto the ridges adjacent to the reseeded 
areas by April 25, though 69 elk wintered immediately south of Maughn 
Hollow and north of Chicken Creek reseeded units during the ensuing mild 
winter. 
Elk activity through May 12, 1952 was principally restri cted to 
ridge tops adjacent to reseeded units. Grasses and other vegetative 
growths were noticeably advanced on ridges and slopes in contrast to 
growth on reseeded units. Some elk commenced utilizing reseeded areas on 
about May 12, but failed to obtain much feed since average grass height 
May 31, 1952 May 31, 1952 
July 2, 1952 
July 2, 1952 July 2, 1952 
Figure 24. Comparative stages of vegetative growth and utilization 
by cattle - Mud Flat, 1952 
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May 12, 1953 May 28, 1953 
June 8, 1953 
.. "' .. 
May 28, 1953 June 8, 1953 
Figuie 25. Comparative stages of vegetative growth - Mud Flat, 1953 
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was awroximately 2! inches. Peak elk numbers observed in the 1952 spring 
were y head; estimated peak numbers were 60 elk. By May 24, 1952, elk 
were 1tilizing aspen areas to a decidedly greater extent since vegetative 
growtr in the aspen were superior to that on reseeded units. No elk were 
seen h the Mud Flat area after May 31, 1952, until mid-September. Com­
paratve stages of plant growth are illustrated in figure 24. 
Lk demonstrated definite interest in the reseeded area by May 12, 
1953, Their preference, as indicated by plant use, was estimated to be 
80 to 10 percent annual and perennial forbs, principally mule's ear 
(Wyetha) and wild onion (Allium), These forbs were only 1 to 2 inches 
in hei.;ht. Grass species on the reseeded areas averaged only 1 inch, 
thougbmost grasses had not yet commenced growth (figure 25). Extremely 
dry we.ther and prolonged cold temperatures below plant physiological 
growtbminimum retarded 1953 vegetative growth by approximately two weeks 
as com ared to 1952 conditions. Peak elk numbers observed in 1953 were 
88 hea on May 12, while 79 elk were present on May 28. Largest single 
concen ration was 30 elk. One hundred elk were estimated to be the maxi­
mum nwber of elk using the area during the 1953 spring. It is interesting 
to not, that plant growth on reseeded areas was conspicuously retarded 
even tJough peak elk use had been apparent for the prior two weeks 
(figure 25), By June 5, 1953, elk activity had shown a �harp decline; 
the on_y elk observed near the area were 19 head one mile north of the 
Chicke1 Creek reseeded unit, 
E�liest known elk arrival from the Hardware Ranch (identified by 
colorec disc in ear) was noted on May 17, 1952, and June 5, 1953, 
Uulization checks on reseeded units made prior to 1952 cattle entry 
demons�ated a 5 percent utilization for elk and limited deer use, Simi­
larly, 1tilization checks in the spring of 1953, immediately prior to 
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cEttle use J indicated a 4 percent utilization on grasses on the same 
ar=as. Figures 24 and 25 show stages of plant growth immediately prior 
tc cattle use. 
Eight hundred cattle were placed on the reseeded units on June 2, 
l552 J and again June 8, 1953. Cattle utilization during the initial week 
of grazing in 1952 was estimated to be 20 to 30 percent. Full allotted 
utilization of vegetation on the reseeded units was accomplished by June 
25 in 1952 J and cattle were moved to higher ranges commencing July 2. 
Ca:.tle use was likewise terminated on the reseeded units on July 1, 1953. 
UtLlization of area at conclusion of 1952 cattle grazing season was ob­
se�ved on July 2 } 1952 in 2 reseeded units (figure 2h). 
No elk were seen on or near the Mud Flat area after May 24 } 1952 and 
Ju1e 5} 1953 until mid-September of each year. Few elk were then noted 
in the Chicken Creek drainage and the Roll-Off section. These elk were 
no� utilizing reseeded units. 
Summary. A pattern of elk use on the Mud Flat reseeded units can be 
sunmarized in view of past two year's observations and experiences. Three 
phises seemed apparent: 
(1) Initial utilization commenced with movement of local elk to the
ricges and slopes imrr.ediately adjacent to reseeded areas; this generally 
occurred around mid-April. Elk continued to utilize ridges and slopes in 
prEference to the reseeded areas since plant growth was further advanced 
anc. availability of previous year's forage was greater off the reseeded 
unjts. 
(2) Actual utilization of the reseeded areas commenced around the
second week of May and extended for approximately 2 weeks ending near the 
clcse of May. Some elk from the Hardware Ranch generally appeared during 
the latter portion of the utilization but did not make up the bulk of elk 
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utilizing the area, Forage growth in late May was still further advanced 
on ridge tops and southern and western exposures than contrasting flat 
reseeded areas, The inferior stage or vegetative growth on reseeded areas 
is believed to be a major factor involved in limiting elk utilization which 
did not exceed 5 percent prior to spring cattle use on the area. Early 
elk use of vegetation on the reseeded area was primarily confined to mule's 
ear (Wyethia) and wild onion (Allium). 
Trampling seemed the most conspicuous evidence of elk use on reseeded 
units. However, no visible difference could be ascertained in plant vigor 
and forage production in elk trampled sites as compared to those not 
trampled when observed in early June prior to cattle use and termination 
of growing season, 
(3) There appeared a transition of elk numbers into the aspen type
during the latter part of May, This is speculated to be (a) preference 
of aspen sites because of advanced stage of vegetative growth, and (b) 
the period which coincides with �alving season when cow elk become more 
seclusive. Subsequent elk movement took place within a week's time, thus 
resulting in elk movement toward the North Cache in Blind, Bear, and 
Cottonwood Canyons and toward Spawn Creek and Temple Peaks area on the 
South Cache. 
On the basis of present findings, accusations regarding excessive 
elk utilization of the Mud Flat reseeded area appear ill-founded, 
Likewise, it appears that a maximum of 100 elk on and near the reseeded 
area for 3 weeks and Boo cattle for 1 month is hardly a comparable com­
parison. 
Cache general 
The Cache summer range, like most mountainous summer ranges, can be 
used economically in no other way than by grazing livestock and game. 
108 
Big game alone cannot fully utilize the va.st summer range since the re­
stricted winter range is the factor limiting their production. When due 
consideration is given the big game-livestock, summer forage utilization 
question, it can be concluded that common use (big game and livestock) 
of the range forage resource is the most equitable means of using range 
lands, provided the status of good range conditions is not jeopardized 
through excessive utilization by any one or collectively by all animal 
classes involved. In general, areas on the Cache favored by elk as a 
summer range and used by livestock during the summer season are in fair 
condition. 
Summer elk distribution is for the most part coexistent with the 
aspen type (figure 4), which is the most productive type from the stand­
point of forage production. Cattle and sheep distribution are shown in 
figures 26 and 27, respectively. 
Some individuals would prefer that all livestock be removed from 
the Cache and the area be devoted to deer and elk production. Similarly, 
others would desire that all deer and elk be removed and the total forage 
production be assigned to livestock use. Advocates of either of these 
sentiments assuredly possess ulterior, selfish motives. Each fails to 
realize the basic factors involved. The individual who promulgates total 
livestock exclusion in support of increasing deer and elk is believed to 
be wrong; for, in actuality, the facts indicate that present big game 
numbers could not be increased materially beyond the overburdened and 
limited carrying capacity of the winter range if all livestock were ex­
cluded. Similarly, were all big game removed on the Cache unit, many 
areas supporting good forage could not be utilized by cattle or sheep. 
Between these two extremes of irrational thinking lies a basic 
concept known to game, livestock, and range managers alike. The principle 
Figure 26. Cattle distribution on the study area portion of the 
Cache National Forest 
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Figue 27. Sheep distribution on the study area porti on of the 
Cache National Forest 
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expressed in this philosophy of equitable use of land is termed 
"multipl e use," In other words, the maxim'1m utility of a unit of la nd 
can best be achieved through such combined uses as wat er shed protection, 
timber production, recrea.tion, grazing, wildlife, minin g, or additional 
uses according to th e availability of resources conta in ed on the land 
and th e ir proper use. Generally, no single use will provide maximum 
utility , 
There exists in connection with the multiple use principle an 
app endage app licable to the grazing use feature. This subordinate is 
called "c ommon use", which in essence asserts that the maximum utility 
of the rang e f or age res01.1rce can best be achieved through varied animal 
cl ass use according to th adaptabilitv of animal classes to ex ist ent 
topographi es and vegetative types for both livestock and big game. 
Though the multiple use principle together with the common use 
feature are generally agreed to be equitable means of providing maximum 
utility of any given un i t of land, disagreements generally occur among 
int erested groups as to what is equitable stocking propor tions of deer, 
elk, sheep, and cattle on fedEral and state lands . 
It wa.s anticipated at the beginning of' the present study to include 
anim al months' use of livestock and elk on the stud a r ea portion of the 
Cache National Forest from 191c to date, However, such a tabulation for 
liv estock use could not be made since th0 writer could not acc urately 
int erpret Fo r est Service records bec·~se he lacked background information 
to the varied changes which for a surety would effect the trend in live-
stock numbers on the study ~rea. Changes which consp i cu ously affected an 
accur ate tabulation of li vestoc.k trends ·,,rf,re (1) past changes of ranger 
distri cts within the national forest, (~) annexation of lands to the 
fores t, (3) withdr awal of land from the Cache to the Caribow National 
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Fo:e st, and (4) periodic transfer of sheep permits to cattle permits. 
Even though a quantitative trend in livestock numbers is not availa-
bl e, it is common knowledge that cattle and sheep month use has decreased 
su bs antially, while deer and elk use has increased materially on the 
CachE National Forest since 1915. Animal months' use of sheep, cows, and 
el l for the period 1944 to 1954 appear in figure 28. This segment of use, 
hove,er, does not give a true perspective in regard to animal use trends 
sirc E elk and cattle use have leveled off throughout the period shown. 
Lil e1dse, sheep use has stabilized since 1946. Livestock use indicated 
in figure 28 does not include livestock use of private ranges within the 
st1 dy area that are not waived for administration to the Forest Service. 
ThE.re are 5 such principal townships of which elk frequent but one of 
thEse to any appreciable extent. 
rhe increase of elk since 1916 on federal and state lands on the 
CaChe study area can be justified through at least 2 means: (1) in order 
to satisfy the needs of the greatest number of people; and (2) the maximum 
ut~Lity of the range can best be achieved through elk, deer, sheep, and 
ca ttle use of the forage resource. 
~ea.lizing full wel l that the present study could only give but a 
fr~tion of the tim e t hat a sp ec ific study could do in investigating Cache 
elk-livestock relations h ips, the writer believes the present Cache elk 
pop1lation is compatible with sheep and cattle production as well as 
fo nge utilization on the Cach e summer range with the exception of the 
ad jtcent Hardware Ranch range sit uation. Proposed land acquisitions and 
ra :ru;e use exchanges should equitably eliminate excessive use of the de-
scr .bed depleted ranges • 
Elk-Deer Range Relationships 
As indicated in the present report, forage production on Cache 
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summer elk range was found adequate in satisfying present elk, deer, and 
livestock forage requirements as well as amply maintaining fair range 
conditions. However, one fails to muster any such optimistic report in 
respect to the winter range situation. 
Julander, et al., (1950) report that the Cache has approximately 203 
square miles of winter range, 86 square miles or 42 percent of which was 
considered a big game problem area. The big game problem area thus re-
ported almost entirely l aid within the confines of the Wasatch face and 
lower Logan and Blacksmith Fork Canyons; it extended somewhat higher in 
the latter drainage. 
In contrast to deer winter distribution, which normally is continu-
ous and coincides with all of the portions in the described problem area, 
elk winter distribution is characterized by isolated, localized distri-
butions (figures 5 and 6). Therefore, elk-deer range overlap and resultant 
competition is subsequently a local issue. Perhaps one of the greatest 
deer-elk competj_tive situations took place in the Millvil le Canyon section 
on the Wasatch face . Numerous elk wintered in this and adjacent sectors 
prior to the purchase and operation of the Hardware Big Game Ranch as an 
elk winter feeding site. Similar elk concentrations were also then ob-
served along the southern exposures of the Blacksmith Fork drainage. 
Since the initial operation of the Hardware Ranch, elk numbers have been 
curtailed in the described pr oblem area, thus reducing forage competition 
materially in favor of the deer population. 
It is estimated that elk use overlapped approximately 40 percent of 
the deer winter ra nge during the moderate winters of 1952-53 and 1953-54 
in the Millville Canyon and immediately adjacent sections. However, less 
than 50 head of elk were involved. Conversely, during the difficult 
winter of 1951-52 elk utilized approximately 100 percent of the same deer 
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winterrange for about 90 percent of the time spent on the winter range . 
Around200 elk were involved in the latter situat i on. 
Tle Utah State Department of Fish and Game, beginning wit h the i niti -
ation ind opera~ion of the Hardware Big Game Ranch, have dedicated manage-
ment e:tforts toward conserving forage on critical winter range along the 
South Cache Wasatch face. Forage production along this belt has been re-
served for deer use wherein possible. Post-season elk hunts have been 
held tc curtail elk numbers in the area; in addition, trapping operations 
are cortemplated if and when it becomes necessary to remove elk from the 
area, thus reducing the deer-elk competition ratio. 
Tlough elk are present along the Wasatch face on the North Cache, 
their rumbers to date have been compatible with range conditions and deer-
elk us e. 
ll6 
HARDWARE RANCH OPERATION 
Importance 
The present population level of the Cache elk herd is largely de-
pendent upon the success experienced in the operation of the Hardware Big 
Game Ranch Unit. Under circumstances as exist on the Cache area, such as 
absence of adequate winter ranges remote from agricultural lands and 
critical winter ranges dedicated to deer production, it virtually became 
necessary to establish a feeding program if present elk population level 
was to be maintained. Similar circumstances were noted in the classical 
example of elk feeding on the National Refuge in Jackson Hole, Wyoming. 
Murie (1951), in describing this feeding program, stated: "In this 
instance we can hardl y avoid the feeding program. But every effort is 
bein g made to lessen its evils." 
Location and Description of Ranch Property 
The Hardware Ranch Big Game Unit is situated in the Blacksmith Fork 
draina ge of the Cache National Forest and is located some 20 miles south-
east of Logan, Utah. Ranch headquarters and irrigated meadow lands are 
situated in an open valley near the headwaters of the Blacksmith Fork. 
Present property is composed chiefly of a continuous tract of land with 
infrequent isolated holdings (figure 29). Elevation at ranch headquarters 
is 5,586 feet. 
Brief History of Ranch 
Historical highlights of the ranch include its colorful role as an 
early Indian and trapper rendezvous. It very early became the scene of 
a small cattle operation, and its present name, "Hardware Ranch", came 
from the title of a former owner, the "Box Elder Hardware Company." 
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After a series of changes to individual ownerships, the present Hardware 
prope :ties were purchased by the Utah State Department of Fish and Game, 
beginning in 1944 and resulting in the present ranch status embracing 
7,454 .45 acres of which planted grasses comprise approximately 210 acres 
of irrigated meadow hay land. Brush-mead ow type, principally along 
streans , make up a total of 284 acres. The remaining acreage is chiefly 
compoEed of range land. 
Furchase of the Hardware unit was encouraged by the sequence of 
events stemming from the exclusion of marauding elk from Hardware hay 
stack s then under private ownership. For, after the fencing of these 
stack s by the Fish and Game Department in the early 1940 period, elk 
moved from the ranch and arrived in force on the Wasatch face where they 
competed heavily with deer for the limited available forage (Turpin, 
1954). These elk likewise re-embarked on marauding habits until damage 
along the Wasatch face in hay stacks and orchards became intolerable. 
Since elk were known to originally winter in force in the vicinity 
of the Hardware Ranch, and inasm uc h as their exclusion by haystack 
fencing merely resulted in their sh ift to critical deer winter ranges, 
hay stacks, and orchards along the Wasatch face, Utah State Fish and 
Game personnel en visioned that the resultant problem could be diminished 
through the purchase and operation of the Hardware Ranch as an elk and 
deer winter refuge. Subsequent operation s of the Hardware Ranch has con-
firmed the fulfillment of the original objective; for slightly in excess 
of 400 elk have been known to winter on the ranch site, and substantial 
decre ases in elk wintering on the Wasatch face have been noted. 
Recreational Use 
The Hardware Ranch has aptly been called "Little Jackson Hole" of 
Utah . During the present study period approximately 9, 000 people annually 
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visited the Hardware during the elk feeding period. Each success ive year 
finds an increased r ecrea tional use of the Har dware Ranch for the purpose 
of vi ewing elk. 
Elk Use 
Contr ary to published. reports elk numbers have never exceeded 4 35 
head on the Hardware Ranch, Written reports exceeding this figure are 
known to be casual estimates, The Ranch was fir t operated for elk use 
in the 1946-47 winter, Counts since this time are pres ented in table 19. 
Table 19, Hardware Ranch elk counts, 1946-1954 
Status of factual maximal 
Wint er winter count Source 
1946-47 120 Utah F. G. Bul. 7(11), 1950 
1947-48 very mild 375 u. c. W.R.U. files, Logan 
1948-49 350 .~cCormack, 1951 
1949-50 339 Ibid. 
1950-51 no count 
19;1-52 Extremely severe 418-l(· Author, 1952 
1952-53 Mild h 35 Aut hor, 1953 
1953-54 Extren:.Ply mild 318 HA.rdware Ranc h record s 
12 of these elk were tr apped at Millville and North Logan and released 
at the H<l.rdware Ranch. 
Compositio n of Hardware Elk 
As previously noted, the composit ion of the elk winter ing at the 
Hardware Ranch does not mirror the actual Cache herd for mature bulls 
are conspicuously absent from the hardware, as are yea rling bulls to a 
lesser degree. The greatest frequency of bulls recorded on the feed 
ground during the present study period was 37 bulls, while 270 cows an d 
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128 calves were concurrently listed. 
However, cow and calf ratios realistically represented the entire 
Cache herd, 
Haying Records 
One hundred and. eighty tons of meadow-grass hay were harvested in 
1952, while the total production in 1953 was 156 tons (appendix table 7). 
The decreased tonage in 1953 stemmed from early season restrictions of 
irrigation waters, Thus it appears under optimum conditions that the 
present meadow acreage will produce nearly 180 tons of hay annually. 
Feeding 
Though the elk vanguard. appears on the ranch property generally 
following the close of deer season around November 1, they prefer to 
forage out rather than accede to the meadow proper. The major portion of 
elk arrive in early December and at this time show interest in the feed 
ground. 
It is apparent that the length of the feeding period is largely de-
pendent upon sno w and. other weather conditions and hence varies from year 
to year. Available records to date disclose that Hardware elk feeding 
periods have extended. on an average of approximately 137 days, excluding 
the 1950-51 feeding period. of 89 days when "teaser hay piles" were dis-
tributed throughout early December; but feeding records were not maintained 
until daily feeding commenced. 
The following tabulation reveals the tenure of recorded feeding 
periods at the Hardware Ranch: 
Winter 
1947-48 
1950-51 
1951-52 
Calendar Months 
Nov. 3 to April 6 
Dec. 31 to March 28 
Dec. 2 to April 23 
Feeding Period, Days 
141 
89 
144 
1952-53 
953-54 
Nov . 15 to April 12 
Dec . 1 to April 4 
* Elk were fed only 118 days within this period. 
Hay consumption 
121 
148* 
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Complete feeding reco rds were kept throughout winter study periods 
in an effort to calculate daily hay consumption, These consumptions were 
computed on the basis of daily feeding records and average monthly and 
seasonal elk counts. Consumption figures for the 1951-52, 1952-53 and 
1953-54 elk feeding periods are presented i n table 20. Monthly feeding 
records are described in appendix table 8 . 
Table 20. Daily hay consumption of Hardware elk, 1951 to 1954 
1951-52 
Month lbs. fed/elk/day 
Nov . 
Dec. 4.38 
Jan. 4.60 
Feb. 4.46 
Mar. 5,59 
April 4.52 
Seasonal 
Daily Mean 5 .13 
1952-53 
lbs . fed/elk/day 
3.41 
2.02 
2.76 
2.68 
2.51 
2.85 
2.42 
1953-54 
lbs. fed/elk/day 
3,79 
4,64 
5,03 
Incomplete data 
Elk consistently ingested more hay during the difficult winter of 
1951-52 than the two succeeding milder winters (table 20), Daily obser-
vations also showed that elk placed more re lian ce on supplemental feed 
during prolonged cold spells and deep snows. Herd feeding habits at the 
ranch characteristically consisted of daily feeding on or near the feed 
ground and nightly foraging into surrounding hills, Daily hay consumption 
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listed for Hardware elk is believed to approximate their maximal prefer­
ence for meadow hay in view of existent winter conditions and availability 
of natural forage species, Amount of hay thus fed to elk was gauged by 
their adeptness to "clean up" feed without wasting. 
Hardware elk do not ingest hay in quantities sufficient to satisfy 
daily maintenance requirement. In fact, their hay consumption is con­
siderably less than those on similar feed ground operations like those 
conducted in the Jackson Hole area. Murie (1951) reported that during 
the 1938-39 winter on the National Elk Refuge in Jackson Hole, Wyoming, 
the elk consumed about 8 pounds of hay per animal per day under actual 
feed ground conditions. Hay consumption over a period of years on the 
same Wyoming refuge was calculated to be 7 to 10 pounds per elk per day 
(Murie, 1951). It is assumed by the writer that inasmuch as feeding 
operations on the National Elk Refuge have been present for a considera­
ble length of time (since 1911) that natural forage species, particularly 
browse, have been eliminated, thus resulting in a greater animal reliance 
on supplemented feeds. In contrast, feeding at the Hardware has been 
conducted for a short period of 8 winters; furthermore, natural forage is 
still available, Four pounds of hay per animal per day was found to be 
an adequate maintenance ration for Montana elk in areas where moderate 
browse was available (Cooney, 1952). This situation more closely parel­
lels that at the Hardware Ranch. 
If present Hardware hay consumption is not adequately filling the 
elk's maintenance requirements, what then is the approximate portion which 
daily feeding is currently meeting? In light of results from reported 
elk feeding experiments, Hardware elk are consuming hay approximating 
20 to 56 percent of their daily maintenance requirements. These figures 
are based on a herd run individual maintenance requirement of 10 pounds 
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of air dry forage per animal per day (Murie, 1951 and Hungerford, 1952) . 
The reader may more fully realize the extent to which supplemental feed -
ing is supplying maintenance requirements for Hardware elk by i n sp e cting 
table 20. When the decimal point contained in poundage figures is moved 
one place to the right, the resultant figure expresses the percent whi ch 
supplemental feed is meeting total individual daily elk maintenance re -
quirement, 
Feeding cost 
Sufficient data were kept through two winter feeding periods to en -
able a computation of feeding costs. Thus, the average cost per elk fo r 
the 1951-52 winter was $16.68; it similarly cost $9 .48 to feed each elk 
during the 1952-53 period. The above costs include only actual val ue of 
hay fed and wages paid during the feeding period. Similar computed cos t 
for elk on the National Elk Refuge in Jackson Hole during the 1951-52 
winter was $7 .95 per head. 
These costs, however, do not seem realistic; especially when Hard war e 
Big GaJne Unit operational expenses are not considered. A more unvarnishe d 
evaluation appears when total Hardware unit operational expenditures are 
charged against the elk feeding cost, Thus, the average feeding cost pe r 
elk would be $50,29 during the Winter of 1951-52 and each elk would cost 
$48.8 2 to feed during the 1952-53 winter. Comparative average feeding 
costs were noted for Jackson Hole elk as $18.51 per elk for the 1951-52 
winter feeding period, These latter average cost figures are computed 
on the following basis: 
(1) current value of hay fed and tons fed, 
(2) operational expenses of unit, 
(3) salary costs, 
(4) interest at 3 percent on original investment , 
124 
(5) 5 percent depreciation on improvements, and 
(6) average number of elk fed during the feeding period. 
Range 
Range use 
Though substantial big game use on the eastern portion of the Hard-
ware is restricted to 8 preceding winters, liberal livestock use has been 
present over most of the unit for appr oximately 90 years prior to present 
ownership , Even now substantial livestock use is present on some 
neighboring ranges northeast of the Hardware Ranch headquarters. Elk 
utilized these same eastern ranges to the extent of app roximately 90 per-
cent of their total winter range use. 
Total winter range of about 3,200 acres was used by Hardware elk in 
1951-52 and 1952-53 winters , This acreage includes meadow sites. This 
means approximately 7.6 and 7.3 acres were used per elk for 5 months 
during the respective winters, or about 1 . 5 and 1 ,4 acres per elk month. 
Murie (1944) states that elk require around 12 acres of good range per 
herd for a 6 month winter period; this would amount to around 2 acres per 
elk month. 
Deer use on Hardware property is largely confined to areas west of 
ranch headquarters and section 24, township 10 north, and range 3 east. 
Forage types 
The range adjacent to the meadow feed ground is a sagebrush type 
interspersed with stands of bitter brush (Purshia tridentata) and limited 
serviceberry (Amelanchier alnifolia), birch-leaf mahogany (Cercocarpus 
montanus), and snowberry (Symphoricarpus rotundifolia). Juniper 
(Juniperus utahensis) is sparsely scattered over the area and curlleaf 
mahogany (Cerocarpus ledifolius) is restricted to rocky ridge tops and 
rock out-croppings. Grass species are becoming relatively abundant in 
125 
areas of heavy elk utilization and field . mouse infestations. Native 
Carex and Juncus species are prevalent in moist sites within and sur-
rounding meadow lands which are composed of planted grasses, principally 
smooth brome (Bromus inermis ) , timothy (Phle um pratense), and red top 
(Agrostis alba) , 
Browse utilization 
Low (1948) reported that browse utilization by big game was light 
during the 1946 -47 winter. Bitterbrush, the most heavily utilized 
species was estimated to be used 10 to 15 percent. However, during this 
same wint er an unprecedentedly high mouse population occurred contiguous 
to upper meadow hay lands. Mice girdled and killed 75 to 80 percent of 
larger bitterbrush plants, while 25 percent of sage was killed (Low, 
1948). 
Occular estimates of the 2 more important browse species adjacent 
to the Hardware feed ground placed 1951-52 winter use at approximately 
80 percent of bitterbrush and 30 percent of sage annual growth. Some 
localized sage areas experienced correspondingly heavier use . Particu-
larly so was the area immediately adjacen t to the east hay field in the 
vicinity of Curtis Creek . The resultant high incidence of sage mortality 
in this area remain s unparalleled (figure 28a). 
Differential utilization was a ls o noted between young and old sage 
and bitterbrush plants . Young plants, 8 inches or less, in many 
instances were not eaten though young bitterbrush plants were utilized 
less frequently than young sage. Snow depths of a foot or more appeared 
to provide a measure of protection to juveniles of both species . 
Range trend 
Specific trend data are available for browse species during the 
1946-51 period . Low (1953) noted these changes as recorded by use of 
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photographic and charted vegetative st udy plots . Plots so studied were 
in areas of differential use, including a completely protected zone. Low 
(1953) concluded that sage and bitterbrush increased in all plots except 
those heavily utilized . Sage was noted to increase double or more under 
ligh t us e, Dead plants inc r eased on all are a s of heavy use . 
An additional s t udy of plant mortality and dead stem frequency with-
i n living pla nts was suggested when an unusually high in ci dence of dead 
sage and bitterbrush plants was noted . Thus, a dead stem count was exe-
cuted during September 1952 . Transect lines were la id out at right angles 
to the meadow feed ground perimeter . Lines extended one-fourth to one-
half mi les and were placed so as to radiate from the feed ground. 
Significances of dead stem count data, table 21, in respect to ap-
parent range trend point toward a recession of browse species adjacent to 
th e meadow feed ground . These data, however, fail to present the true 
perspective of sage and bitterbrush seedlings . A surpris i ng amount of 
sage and considerably lesser bitterbrush reproduction is present in 
moderately used areas . Heavily utilized portions of the unit, including 
adjacent private lands where heavy livestock use is present, do show a 
paucity of juvenile plants . 
What, then, is the apparent range trend in the Hardware Unit and im-
mediately adjacent ranges? Successional changes are distinct ively 
apparent in t he northeastern secti on of the unit neighboring the meadow 
feed ground. These alterations were observ ed as a transit ion from browse 
to perennial grasses (figure 28b) . The resultant vegetal changes do not 
nece ss aril y infer regression inasmuch as perennial cove r is present and 
stable soil conditions still exist . Private ranges to the east are less 
fortunate since common use has resul ted in a downward trend of all per-
ennial vegetation and edaphic cond itions are retrogressing. 
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a 
Figure 30. Hardware Ranch range. (a) results of heavy utilization of 
sage and juniper during the 1951-52 severe winter and (b) 
successional changes resulting in browse reduction and 
perennial grass increase, 1952 
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he part native mice populations have played in the elimination of 
browse speries S' rro 1nding the meado·; cannot be readily placed on a 
q,.antitative basis, but it is apparent that early rodent activity during 
the initial year of the .:iardware Big Game Unit operation C'ontributed to 
la=ge sc�le e:imination of browse species Elk have since perpetuated 
this dPgradation by exceEsive �ro�se utilization, 
�pe Fu�  of Hardware Elk Wintering Herd 
Wn< does the future hold for the Hardware Ran0h wintering elk herd? 
:.{oti.ld that Wf: b.S garr:e managers could have one short glirr..pse 20 years hence 
into thF proverbial crystal ball. I<asic principles of ra.nge and big game 
r:vnag"rr:· nt ·,;e now hRVE.. 1.,ir:iited knowlPdge of Pcologic&l aspects of plant 
r iccession is o,irs, Likewise, we sha.re a kno,,ledge of what has transpired 
thro ,.gh fo,-r dPc.;.ides of elk feeding e:Yperience in the world's most classic 
... Lk her':l. Voreovr:>r, liml ted <:'Oc.clusi ve corroborating evidence he.s been 
fur-the� cerr.or.s1..1·1:.t1:.d in less spectacular elk hE'rd ::eeding situations the 
:he res lts of these and other elk winter feeding operations 
.J.UF..l im.o·,.1v point towr:ird depleted browse r1::nges fol.lowed by lPss prevalent 
b ,t P.Vf ntu:cd diEe11FE" or parasitic ot:tbreaks, 
!'<.-r ornrrr GPG. Fol .1.i.i ons 1 or thP P lk feed. ground problem inevi ta.bly 
cr�1t<:-r rround tne "txiorr:. of no� m,1:i.ntaining the herd in excess of the carry-
i ng r�r:i.'f,&.• it 'l Of the ni::ttt..ral_ ·..;i r.tPr range Y.ore often tNo solutions are 
-rropos<:d: : .. ir.rrpase prPsl:'nt size of available .,·inter r;mge and dis-
com.im;, s1:-pplF.IL.ental feeding, F.i.nd (2) discontiil'Je artificii;.l f1::eding and 
T'1i:lkP rPduc:+,ions in f!onformi y with avai.iable nat ... ral winter range, 
Inf"res.r,ed land. UH::' derrancs for qualified elk r.rinter ranges almost invaria.­
lJl y th;!' ,rt their procu.rerr.ent by garr..e ma.nagem�nt agenC"ies. Thus, solution 
n .:rr.ber onP. moEt w·ner&.lly cannot b� pu into effect , Number two proposal 
a-p Psrs like·,;isP difficult ,, for increased hunter demand for the elk resource
b le 21 , ; Jil r :,f 
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has bee om,,. sc grPa.t tha.t here reductions 001.;,;_d at the time be accepted 
at a disaC:Y9.rt•,ge to th .. ., game marn,gement agenc.y, 
Craighead (19s ), among otherr, has reviPwed and weighed the obsta­
cl1�i=; to success -f'u.l solt .. t Jon of ertifiGial feeding; he concluded that the 
id.eal fO • .1.ticn of TY"tintaining n�turally the elk herd {,Jackson Hole) at 
num.oerc thl3-:: .ro•:.-1.:i rrr Pt hmter dPmands is not feasible, and tena.ciat,.f 
d.eme..na.f for su,:;h ::m obj•"tive hPVe onl.v hindered JLore pr1:1.ct,ical approaches,
die fir11::l p::'·opoF.s.!.. .-a.s to gradua,.c.::..y rPdi.ct' th"' herd. through increased 
harvest u tb"-'r· �.h<1.r: he!3.V'.f killF for a fe·� sei:c.;,sons, untL .. the elk herd is 
b!"'O .. gb-t .. it r ir th"' 'bm,.rd8 of c�r"."ying c'A.pa( i ty of the- winter range, 
T� wo1,,.J1 b• "'·�l too , PSY 1� thi�- .:in:P for tr.P. �·ri \e, to prescribe 
�,he univE':s,·L propos�l of �Lbnrdoning :'PPd ground. oper!.ttions ar. the 
liara.wsr':' <:.' d t'Pr:cm1v=.!rding that the Cr,.chE' herd be reduced proportionately 
o folL.>. £, ,/>;)', t pro:'sr:ribPd. co .... rse cf ·:11�tion, ho,;ever 1 ·.rou.ld sePm equiva--
r' me.:r" VP::' i 1. s:-i .. d' r ppror, r•:h seP:rr.,: � h"!t of improvir,g prEEPnt Hardware 
opers.tic,no' rri ,,itbi11 trl' scope of liri•--.tio,s, minimi ing the apparent 
be ev� .  1"- p[--q,ti� lr· •i.r the doo::"" to onE'- 1 E horr..P c,nd 11ot hidden behind 
t,he C"P.rro:.:.l.;;,ge o" :::•,.hBtittrting 1crtificir,: f"'-Pding for ,,,,-intPr rEtnge. 
"'wo r ajor evi:..s '.)f thf f'eed gro .. mtl s:itw.&..tion arE· (:...) ineviteole 
d:i=,magl" +o bro,..se s�ecies or the nmge. or beth, and (.?) the r:!reation of 
optimum i:onoi tioni::e for trnrn=-u:itt�l o: di £ease and parRsi tes through "Oncen­
trBt�ng nitals" UndPr rrB.r..y :fe"'d gro-..md sitl.,ations �1C'tual c.arc.age extends 
fa.r reyond that of brovsF species, Eowever ) hea.vy uee of bro;.rse species 
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on the Ha!'. ·"'re :...nit proper is resulting in a decrea.se in bro.1se r.nd. an 
in rr- ase in pi=>rennia.l gra1:,see Portions of the adjacent ranges lying to 
Jhe e..sst. and north of thP H9rdwa.re are less fortunate in this respect, 
f'or C'On:r-or use is e Lirrinating perennial vege~a ion; thus creatir.g optimum 
condi ~ ions fo:::- ... _.1Ft"J.Dle soils. F'roIL range and. ;.ratershec <,tandpoints such 
veg.c. .:. charge"- 1:.s e:idst in eome :port,jons inFiae the Bard.rare property are 
of n s"riot.s r>;onseq .ence in this co LLing topogvi.phy O 1£' only r..irr;.ilar 
r o;:v~:;, ti om; exi<=-v a on adja,C'ent as ern and northern pri va e ranges, the 
prec.en pict;...r 0 wo .lr'l appear more optirr.istic" .,ver-all ra.cge cor..ditions 
'nd I,:;1..-;;_ a~P o;eration coula be gren.tly enhancr d if livestock 1~.se of these 
imi '. f , r ges c.o .... d be r duC' d 
:-1, - 1. .... illiport.ant qui''Btior. ir rel8tion to th" gr&d <il dee! ease in 
h,..o:.rsf sper if"- on bE h;,rd :.rrire is O C'an 0lk cur thPir appeti e for browse 
i hr•ir :primi i,rp 
r_Ptf"ib Li.n 1ornctfs 4niq. quality of' treme ve~satility in orage 
n .. it 
u·1, prn i e that, elk modifv thPir :'ooa h>tbiti:: to fi+ ~;hr v1til1 bility of 
n i•ontani:i so e elk n rds winte-r on nF.tu_ral gra.es ypes J 
·r·~. s• ~ i L~y L;_ of +ne-ir winter diet i£' composed of gr ss Ii.no grasf·-
f nev. 19 ... fir: i::.. rly, 
r • i Vf gr · ; s ~ c vlf: 
d i • 0 .r ,.., J 9·· 7 ' 
;r 'ignt, o-r these .od other errerier.cPP, it appeArs thF.t Hardvarf">-
::..k .ril, be cF.:pable o:' meting +rnnsitiona1 changes fro:rr.. browse to grass 
r ngP'"'o Ho,1eve-r, if' range .. rtiliza.tior inrreaees so thc.r.t ac q.1.a;te per-
enni.;, .1. r,=,.gr= t!3.tion cannot exist or accelera d erosion C'Ommenc s, then the 
I te o the Hard',/are Ran<'h r.J..k herd Till inde -d e quPstiona.ble 
Wh·tEVP.r optimism ·,e are able to lStPr towR.rd .he fut.1re outlook 
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of Hardware elk and their ecological relationship to the range, we fail 
to emulate to any degree in relation to disease probabilities. Feeding 
concentrates elk; concentration establishes optimum conditions for trans-
mittal of diseases. These sober facts cannot be changed from the menacing 
feature s they represent. 
At present reported elk losses from diseases luckily appear to be 
conf ined almost solely to one disease--necrotic stomatitis. The causative 
organism is a bacterium., Actinomyces necrophorus. This organism was 
first reported to be confined to moist contaminate d soils but has been 
demonst rated to now be a common parasitic form in the oral cavity of elk 
and other animals (Drake, 1951, and Murie, 1951), Allred, et al. (1944) , 
indicate that the organism most lik ely does not multiply outside the 
animal body but undoubtedly remains viable in the soil for short periods 
of time such as was demonstrated for 10 months. The organism is world-
wide in distribution and has been surmised to have been active in 
prehistoric mammals as far back as the Pliocene (Murie, 1951). The dis-
ease caused by this organism is most generally associated with the elk 
feed ground situation but has been reported in natural ranges where over-
browsing has resulted in an increased consumption of coarser materials by 
elk (Schwart and Mitchell, 1945), 
Ordinarily the necrophorus bacillus is of no pathological consequence, 
even though prevalent, The etiology of the disease follows a pattern com-
mencing with the entry of the actinomyces into the soft tissues of the 
mouth and less frequently the stomach and other vital viscera ,. Entry of 
the organism is largely confined to locations of mechanical injury or 
abrasions of the soft tissues of the elk's mouth, cheek, or tongue . 
Squirrel-tail grass awns are known to be the most common agent causing 
mechanical in j ury. This grass is a common constituent of many hays fed 
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elk o 
'"'he necrophorus organism enters the wound. and invades the surrounding 
iss ·1e which be comes greatly inflamed " Subsequent development of the 
dise~si=> ma.y involve presence of ulcers or lesions which may penetr ate the 
tis::rne and in he case of the jaw bone cause an abnormal bony growth, 
extosiso The disease is in most all cases fatal. Actual death is general-
ly -qused from the poisoning affect caused by toxin secreted by the 
multiplyin g ba c illi. 
J shou ld appear quite evident from the preceding discussion that an 
ever presen potential threat is lurking in the vicinity of any feed 
gro.md operat io n such as the Hardware o Hardware elk will, over the years, 
do well to remain immu.ne from t his dis ease, 
:t'roposed Land Acquisition .or Exchange ~ang e Use 
F:A wint e ring at the Hardware Ranch Big Game Uni t are currently 
1Jeing o'l:y abou t O percent annually of the total Hardware Ranch range, 
tho.gn, only abo ut 30 :percent of the total property is used very ex-
When property purchases were consummated and initi al. use of 
the '1'3rdware Ranch unit began, range use and elk migration could only 
then r'F speculate d , Since this time, elk have demonstrate d their prPfer-
Enee: for r3ng""s to the east and north of ranch headquart ers. Similarly, 
p rinc l p?. l rr,igr at ion to and from the ran ch involves ad ja ce nt ranges lying 
nor h 8f Hardware headquarters , 
In v i ew of Hardware elk range use pattern and partic ula r ly excessive 
0onuLcn use of certain privately owned ranges, it seems advisabl e to (1) 
a.cquir"" riva t e lands that elk have demonstrated to be using in th e 
coursP of their normal feeding pattern and ( 2) dispose of or make r ange 
use excha nges of those Hardware properties not being utilized by big 
game d~ring the winter period . If adequate range conditions a nd watershed 
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protection are maintained on adjacent eastern and northern private ranges, 
ex~Pssive common use of these ranges must be discouraged . 
Acquisition of those portions of privately owned range lands in 
sections 12, 13 and southern portion of section 1, township 10 north, 
range 3 east, should adequately curtail common use on the winter range 
elk are presently using . Similarly, procurement of private ranges as 
hereafter described should curtail common use which is now resulting in 
extensive deple ted ranges . Elk used these latter ranges for approximately 
3 .. eeks to 1 month in their 1952 and 1953 spring exodus from the Hard.ware, 
'!'he lands thus involved are the northern portions of sections 1 and 2, 
township 10 north, range 3 east, and southern portion of section 25 , 
to,nship :1 north, range 3 east, together with sections 30 and 31 and 
western halves of sections 29 and 32 of township 11 north, range 4 east. 
In 1:1,ddi ti on, U.S. Forest Service lands in sections 26, 35 1 and northern 
portion of section 25, township 11 north, range 3 east, are invo l ved as 
-.;ell as state section 36 (figure 29). It seems only fair that range 
P~Change use agreements be made for livestock permittees on Forest 
Service and state lands involved . 
The procurement of approx imately 2,500 acres of private ra.nge thus 
nroposE.-'d and exchange use agreements on about 1, 900 acres of Forest 
8ervine permitted lands and. 640 acres of state land should. i prove range 
8nd watershed co nditions and enhance present Hardware Ranch elk operations 
materially. Proposed acquisition and exchange use acreage slightly ex-
r:eef's Bcre age of the Hardware range which is currently not being used by 
Hardware Ranch elk . 
Pe rmanent title to private lands or permanent exchange for Hardware 
prope rtie s appear to be the more desirable solutions to the present 
probl ems . Range exchange uses of present Hardware lands and desired 
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private ranges sh ould be considered only as a secondary expedient to lanct 
i;.cqu isition since it may set an undesirable pr ecede nce in regard to e l k 
u se on oth er private rangeso 
Recommendations 
Future operation of the ranch would do well to capitalize on 2 ob-
jeC"tives~ (1 ) Maintena nc e of as good range c onditions as can be ac hieved 
~ithin the limitations of perpetuating present oper at ion ; and (2 ) re-
du ct ion of condit ions conducive to diseases, parti cul arly the feed ground 
:iisease - -ne crotic stomatitis. All activities should supplement these ob-
jectives , It is believed that the following suggestions will at this 
ti me improv e the Hardware operation ~ 
1 . A con certed effort should be made to acquire adja cent ranges 
that elk have demonstrated to be using in the course of their 
norn ,'3,l feeding pattern and disposing of thos e properties not 
utiliz ed .• 
a This would eliminate common use of which the range 
is incapable of sustaining at the present rate , (See 
preceding disc us sion for l and a cquis ition .) 
2, Lea ve meadow grass standing in excess of what is a,C"tual l y 
nee ded for elk and livestock plus a liberal reserve , 
B, At present consumption levels, elk will use .a maximum 
of around 130 tons of hay during winters of severe 
intensities. In normal winters they wi ll consume 
appr ox imately one-half of this amount (app endix table 8), 
3 o Segre gate bales containing large quant ities of foxtail or 
squirreltail grasses, Sitanion or Hordeum o 
4. If a surplu s of hay exists and if it is deemed advisable 
to dispose of such, sell that hay in the lower meadow containing 
a large amount of wire grass, Juncu s. 
If substantial stands of foxtail or squirreltail grass 
become prevalent, formulate plans for its eradication or 
leave uncu t and unused for hay, as the awns, which may cause 
mechanical injury to the elk mouth, disarticulate at maturity 
and hence fall off on the ground in the natural state . 
b 
7 
Cont in ~e to scatter hay over a large area when feeding. 
Co~tinue to feed as much hay as animals will consume 
~itbout wasting. 
R, Maintain daily feeding records and make at least a weekly 
00 ~t ~o that an index may be had to what part feedi ng is sup-
plving the e.1k maintenance requirement over a period of years 
) If it again is necessary to purchase additional hays, as 
ring the 1951-52 severe winter, extreme precaution should be 
e~ rrised to avoid hays with foxtail and other coarse irritant[ 
~u If necrotic stomatitis disease ever becomes evident in thf 
H. c.,mre herd, present fe ed grounds should be alt ernated annun.lly 
~ith the lower meadow. This would probably involv e no little 
di'fic',lty since the volume of vehicular traffic utilizing tbt 
j1.r•ent road woul d present a problem in retaining elk within 
1. s,.,.mmarY it sho1ld be remembered that the Hardwar e Ranch ..ras p 1 
into cp'"r,tior. to retain elk in the interior of the Cache away from 
cr5tic·l Jinter ranges on the Wasatch face. The operation in this re-
spe..::t bas ber:n highly successful . Even in light of enumerated obstacles 
the il'ri+er lo oks upon future operation of the Hardware with optimism 
provided substa ntial elk increases are not allowed, and proposed land 
arq~isitions or exchange uses are realized. 
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CONCLUSIONS AND RECOMMENDATIONS 
At the termination of the present study i n 1954 the Cach e elk winter 
herd probably numbered from 1,000 to 1,100 head, and aroun d 1 , 300 to 1 ,4 00 
elk in the summer herd. Aerial and ground censuses accounted for 817 and 
877 elk in 1951-52 and 1952 -5 3 wintering herds. These censuses were calcu-
lated at best to be 81 percent effective. A combi ne d aerial and ground 
census is believed to be t he most utj_li tarian method of herd enumeration 
on the Cach e and should be carried out annually. 
Legal harvest of 259, 199, and 243 elk were made during 1951, 1952, 
and 1953 hunting seasons . Total known annual her d mortality, includ ing 
legal harvests, were 378, 260, and 283 elk , respectively; though illegal 
elk kill was complete only for the 1952 season. 
Very often game managers desire a "cu t and dried " workable formula 
for predicting annual harvest removals consistent with herd stabilization. 
Realizing the limitations of such calculations, t ogether with existing 
here variables, the writer believes that an annual Cache harvest r emoval 
formula may be utilized as a preliminary guide. Such a formula must be 
tempered with other changing factors found in the herd . Thus it appears 
that approximately 70 to 75 percent of the expected calf crop may be 
removed through legal harvest in normal yea r s. This proposed removal is 
e quiv alent to 25 percent of the parent spring herd . This prediction 
would allow annual harvest removals of around 275 head which should stabi-
lize the herd at the 1954 le vel of 1 ,0 00 to 1,100 head. If the i lleg al 
el k ki ll in deer season can be curtail ed, annual harvest removals can be 
proportionately increased. Likewise, the annual kill can be increased 
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without reducing the calf crop through greater bull removals. 
Increased bull harvests should take place so adult sex ratios could 
be adjusted to at least a pre-hunt ratio of 1 bull to 4 cows. This sug-
gested adult sex ratio spread cannot be achieved, however, unless the 
number of bull permits is increased. Hunter success for bulls will be 
reduc ed proportionately as the bull permits increase. Such a procedure 
would produce the same size calf crop and at the same time more efficient-
ly uti lize the parent herd. 
Though numbers of elk removals are important, distribution of the 
kill is equally significant. It is therefore recommended that the Rich 
County and North Cache hunts be maintained as separate divisions of the 
Cache general hunt as has been the procedure since 1953. Justification 
for these divisions does not infer that distinct populations exist in 
these areas aside from the regular Cache elk herd, but inadequate harvests 
were experien ced in these areas when hunters were allowed to hunt the 
total Cache area according to their choice. 
Calves comprised 24.8 percent of the classified 1952 summer herd 
and represente d a 33 percent increase to the parent spring herd or a rate 
of i~crease of 1.33, Herd bull composition was 26.3 percent, while cows 
comp~ised 48.9 percent of this same herd. 
Female elk reproduction appeared normal in the Cache elk herd. 
Ovulation in the total female complement averaged 78.4 and 93.5 percent 
in October 1952 and 1953, while 96.6 and 100 percent ovulation frequen-
cies were recorded for the October 1952 and 1953 mature female fractions. 
Some yearling cow elk are capable of and do breed successfully under 
northern and central Utah conditions; however, ovulation and pregnancy 
frequencies among yearlings occur at a variable rate. It is reasoned 
that the extent of yearling precociousness, as evidenced by successful 
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bree ding, is in vers ely pro port io nal to the severity and duration of the 
preceding winte r while the animals were then calves. 
Pre gnan cy statu s cou ld no t be ascertained through normal macroscopic 
examinat io n of e l k uteri collec t ed in early October since embryol ogical 
developme nt was not r eadily evi dent. Early October collections offered 
only ovul atio n in c id enc e . 
The tagging program s hould be continued with additional emphasis on 
ta gging new-born calves in th e Mud Flat and North Cache areas. The most 
effec t iv e time for su ch tag gi ng is a r ound June 1. In addition, should 
an other bu ild-up of elk occu r i n the Franklin, Idaho, area liason between 
the Idaho and Utah Fish an d Game Department s should be attem pted so these 
elk could be ta gged . Thes e Nor th Cache tagg ings should supplement the 
present tagg i ng program by provid ing additiona l migration data. 
Legal harv e sts annua ll l y r emoved 68 to 89 pe rcent of the known annual 
he rd loss during the st udy period, though complete illegal elk kill during 
the deer seas on was not rec or ded for 2 of the reported seasons. When due 
cons iderat io n is gi ven th e categorical loss of illegal elk kill during 
dee r sea son, l ega l harv e s t on the Cache area represented approximately 70 
percent of an nual he rd mortality . 
Illegal elk ki ll duri ng deer seaso n ranked second in total herd d.rain. 
Rec orded ann ua l l os ses of around 40 elk have been noted for 2 years of 
comple te cov er a ge duri ng t he deer seaso n. Such a loss is an inexcusable 
was te and every effort i s being made to curtail it through law enforcement 
and edu cational media . 
On t he basis of the pr esent findings, accusations regarding excess i ve 
elk ut il ization of the Mud Fl at r e s eeded area app ear ill-founded. Elk 
demons trated a 5 percent maximum ut ilization of grass on this reseeded 
area prior to cattle entries duri ng 1952 and 1953. Similarly, Hardware 
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Ranch elk, though found on the reseeded area, were not represented in 
any appreciable numbers. 
It can be concluded that the mountainous Cache summer range can be 
used economically in no other way than domestic livestock and big game 
use; and, furthermore, that summer livestock use does not curtail present 
deer or elk production. 
The Hardware Big Game Ranch Unit was successfully filling the ob-
jectives of its purchase, for around 400 head of elk have wintered there 
and substantial decreases in elk numbers on the critical Wasatch face 
winter range have occurred. Depleted common use ranges were observed on 
adjacent ranges north and east of the ranch property. In view of the 
Hardware elk range use pattern and excessive common use on limited private 
and public ranges, it is recommended that (1) the Utah State Department 
of Fish and Game acquire, lease, or exchange use on private and public 
lands that these elk have demonstrated to be using in foraging and mi-
grational activities; and (2) dispose of or make range use exchanges of 
those properties not being utilized by big game during the winter period. 
Competition for natural browse forage exists on some common deer and 
elk winter ranges on the Wasatch face areas. The management practice of 
curtailing elk numbers in these critical zones by post-season hunts and 
trapping activities is a sage one and should be continued, thereby re-
serving these critical ranges for deer winter use. 
It was concluded from the present study that the Cache elk herd was 
reproducing itself normally and was compatible in respect to range con-
ditions with deer and livestock production on summer ranges, while limited 
incompatibilities existed on restricted winter ranges and a spring-fall 
range surrounding the northeastern section of the Hardware Ranch. The 
Cache elk herd should supply optimum hunting to Utah sportsmen and in 
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general should compete little with deer and livestock production should 
elk, deer, and livestock numbers remain regulated to the annual forage 
production of the respective winter and summer ranges. 
SUMMA.RY 
1. A management study of the Cache elk herd was initiated during 
1951 and field work extended through the 1953 spring period, though 
limited field work continued until the 1954 winter. This st udy has been 
dedicated to the procurement of elk management information on bo th the 
North and South Cache units. 
2. The study area, located in northeastern Utah, is about 1,025 
square miles in size. However, only approximately 760 square miles of 
the area is forest and range land which elk inhabit. 
3, The Cache area is characteristically composed of mountainous 
terrains rang i ng from around 4, 600 to 9, 980 feet above sea level. 
Precipitation av era ges around 30 inches on the summer range and approxi-
mately 18 inches on the winter range. 
4. Five major cover types were present on the Cache area, namely: 
(1) aspen, (2) conifer, (3) juniper, (4) mahogany, and (5) sage. 
5. The present Cache elk population stemmed from reintroduction s 
of 23, 5, and 8 head of elk in the years 1916, 1917, and 1918, 
respectively . Since the inception of renewed hunting in 1925, the herd 
has produced 2,846 legally harv es ted elk to the year 1953, and has ex-
per i enced a hunter success of 81 percent. 
6. Census of the entire Cache area dates back only to the 1951-52 
winter herd. Combined aerial and ground enumerations accounted for 817 
and 877 elk in the 1951-52 and 1952-53 herds . An estimate of the ef-
fectiveness of the 1951-52 aerial and ground census showed that the 
census at its best accounted for 81 percent of the wintering herd. 
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7. Past herd sizes were calculated to be around 460 elk at the 
initiation of hunting in 1925 and a peak wintering herd of 1,275 in 1951. 
These figures should be tempered with the fact that the uncertainty of 
herd losses, aside from harvest removal, makes ----reco~ of herd 
.,,. . .... / 
numbers difficult and often not too reliable. 
8 . Best estimates of the 1953 herd size were 1,073 elk in the winter 
and spring parent herd and 1,452 elk in the summer herd. 
9. Cache elk displayed a decided summer preference for the aspen 
cover type which was situated around 6,000 to 8,500 fee elevation. Winter 
ranges 5,000 to 8,000 feet elevation in juniper, mahogany, grass, or 
combination of these types were similarly preferred. 
10. Summer and winter migrations were recorded. Tag kill returns 
plotted on a base map showed that elk wintering at the Hardware Ranch 
principally summered in the Elk Valley-Bear Hollow and Rock Creek areas. 
Five hundred and seventy-eight Cache elk have been ear tagged from 1949 
to 1953 . At the end of the 1953 hunting season 162 or 28 percent of all 
tags had been returned. Principal assets realized from the tagging 
program were aging and migration data. 
11. Cache bull to cow ratios established from classified winter 
counts were 1 : 3.5 and 1 : 3 . 3 during the 1951 -5 2 and 1952-53 winter 
periods. Summer sex ratio of 1 bull to 1.87 cows, yearling and older, 
was recorded during 1952. Calf composition of 24.8 percent of the 1952 
classified summer herd was thus observed, while 28.8 and 26.7 percent 
calf compositions were present in the 1951-52 and 1952-53 wintering herds, 
respectively. The 1952 summer cow-to-calf ratio on the Cache was 1 : 0.51 
12. An index to herd reproduction was gained through analysis of 
the female elk reproductive tract . It was found that 78.4 percent of the 
total female herd had ovulated in early October of 1952, while 96.6 percent 
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of the mature female sample had done so. Higher ovulation frequencies 
of 93,5 and 100 percent were noted in the 1953 collect ion . Current 
corpora lutea were recorded for 33.3 and 60.0 percent of yearling elk 
ovaries collected in October of 1951 and 1953. In addition, 3 yearling 
elk on the Cache and 3 on the Nebo were found to be pregnant during 1953 
post-season hunts, r espectively. 
13. A perusal of Cache elk summer cow-to-calf ratios and limited 
pregnancy information bear out that Cache elk herd fertility was normal. 
14. Annual herd increase for the 1952 parent Cache spring herd was 
33.0 percent. Rates of increase were 1.33 in 1952 and a calculated 1.35 
in 1953. 
15, Legal harvest removals acc ounted for 259 elk in 1951, 199 in 
1952, and 243 head in 1953, Legal harvest comprised 68.5, 76.5, and 89.0 
percent of known annual mortality in the 1951, 1952, and 1953 herds. 
Illegal elk kill was found to be significant during the present study. 
The prin cipal component of illegal kill thus found was e lk killed during 
the deer season. 
16. Crippling losses of 9.8, 5.0, and 8.1 percent of the legal 
harvest were recorded in 1951, 1952, and 1953 general elk hunting seasons. 
It is believed, however, that actual cr ippling losses probably approach 
15 or more percent, 
17. Elk and cattle were compatible in respect to tole ranc e on the 
summer range, though elk were highly intolerant to sheep activity. 
18. The "mult iple use c oncept 11 is all too often a forgotten princi-
ple in considering big game and livestock competition . At present 
stocking levels of domestic livestock and deer and elk populations, there 
appears little real competitio n for summer forage on the Cache area. 
Competition assigned on the basis of the popular concept of competition 
145 
involving range and forage use overlaps indicated that 48 percent of the 
forage consumed by elk in a popular summer range section of the Cache, 
would be available for cattle or 27 percent for sheep were all elk removed 
on that range. 
19. The Cache summer range can be used economically in no other way
than domestic livestock and big game. Forage production was generally 
adequate to supply deer, elk, and livestock forage demands on common summer 
ranges and maintain fair range conditions, though excessive big game and 
livestock use of adjacent Hardware Ranch range was evident. Proposed land 
acquisition and range exchange uses should improve this situation. 
20. The Hardware Ranch, operated by the Utah State Department of Fish
and Game, was succesfully fulfilling the objectives of its original purchase; 
for slightly in excess of 400 elk were known to winter on the ranch site 
and substantial decreases in elk numbers wintering on the critical Wasatch 
face range have occurred. 
21. Average daily Hardware elk consumption of grass hays over a
seasonal winter period ranged from 2.42 pounds per elk per day in 1952-53 
to 5,13 pounds in 1951-52. Average feeding costs were $16.68 per head 
of elk fed during the 1951-52 winter period and $9.48 per head in the 
1952-53 season. These costs include only value of hay fed and wages paid 
during the feeding period. 
22. Results of 8 years of operation of the Hardware Ranch point
toward successional changes from browse to perennial grass ranges in ad­
jacent meadow feed ground areas utilized by elk only. 
23, Even in light of obstacles enumerated in the body of the present 
report, the writer looks upon the future operation of the Hardware with 
optimism provided substantial elk increases are not allowed and proposed 
land acquisitions or range exchange uses are realized. 
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Appendix Table 1. Comparative winter calf crop data 
Winter 
Percent Calves 
Herd and Location in Winter Herd 
1939-LW 
1946-47 
1948 .1....9 
1949-50 
949-50 
l.920-30 
.L950-51 
genera:_ 
9�9-40 
Colo • , general 
W. Gallatin, Mont.
Ibid 
Ibid 
Continental units, 
Mont. 
Gallatin, Mont. 
Sun River, Mont. 
W. Gallatin, Mont
Manti & Nebo, Utah
Saprinero, Colo. 
JP to 1932 Blue Mts . , Oregon 
193, .. -'39 Ibid 
i 9' 7-JL Highwood Mt., Mont. 
gPnfral Yakima, Washington 
:.9 · !.-42 
19� 5-4-t 
19L(.. 7 
194 7 -48 
191,8-49 
i 9 ... 9-'.JO 
· gu. _ LS
l 9Mb- 7
1 9C:::'-�2 
19h9-·,o 
10'.,'7 �;;, , 
:93e 
.L9L2-4 3 
�93' · '3r 
1 935-36
1936-37 
l937-3R 
1938-,39 
19..:1-1+2 
19 2-U3 
S. Fork Flat Head,
Mont.
Ibid
Ibid
Ibid
Ibid
Ibid
Banff Park, Canada
�ebo, Utah
Ibid
South Cache, Utah
Cache, Utah
Ibid
Yellowstone
"::'eton, Wyoming
Yellowstone
(herd reduction)
Ibid
N. Yellowstone
E.S. hunt (Mont.)
Ibid
Ibid
Ibid
Ibid
Ibid
25 
17.1 (heavy winter 
loss) 
25.5 
23.7 
14 
23 
14 
20.4 
25 
34.8 
26.5 
18.4 
27 
20 
24 
30 
15 
13 
14 
13 
17.2 
26.6 
31.2 
31.7 
28.8 
26.7 
25.0 
20 
9 
16 
19.1 
34.o
16.0
16.0
15.9
13.9
Data Source 
Gs.ab, 1950 
Gaab, 1950 
Gaab, 1951 
P.R. Quart. , Mont. 
1950, April 
P ,R. Quart. , Mont, 
1950, July 
Snith, 1930 
Gaab, 1951 
Rasmussen and Doman J 
1947 
Colo. G. & F. vol. 3, 
1940 
Cliff, 1939 
Ibid 
Rush, 1934 
Mitchel & Lauckhart, 
1948 
Rognrud, 1950 
Ibid 
Ibid 
Ibid 
Ibid 
Ibid 
Green, 1950 
Rognrud, 1953 
Ibid 
McCormack, 1951 
Author, 1952 
Author, 1953 
Murie, 1940 
Murie, 1951 
Ibid 
Ibid 
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Appendix Table 2, Comparative calf and cow winter ratios 
Winter Herd and State Calf Cow Cow Calf Data Source 
194-8-49 N. W. Montana 100 540 1 0.18 Rognrud, 1950 
1949-'iO So. Fk. Flat Head, 100 530 1 0.19 Ibid 
Montana 
? f,anff Park, Canada 
1
100 336 1 0.30 Green, 1950 
1941-44 N. Powder !/,., Wenaha., 100 248 1 o.4o P. R. quart., 
Oregon Oregon, 1944 
1939-40 Saprinero, Colo. 100 163 1 0.61 Colo. Game & Fish 
vol. 3, 1940 
19<+l-41 Jackson Hole, Wyo. 100 264 1 0.38 Rasmussen and 
Doman, 1947 
1946-l.q Nebo, Utah 100 187 1 0.53 Rognrud, 1953 
1951-?2 Nebo, Utah 100 160 1 0.62 Ibid 
1949-50 Cache, Utah 100 155 1 0.65 McCormack, 1951 
1950-51 Cache, Utah 100 191 1 0.52 Author, 1951 
195l-'52 Cache, Utah 100 211 1 o.47 Author, 1952
] ., Unbiased herd slaughter. 
Appendix Table 3. Some comparative winter elk herd compositions 
Winter Herd and location Percent Cows 
1939-40 Saprinero, Colo. 56,9 
1946-47 Banff Park, Canada2 63.0 
1948-49 N. W. Montana 69 
1949-50 s. Fk. Flathead, Mont. 71
1946-47 Nebo, Utah 49.5 
1951-52 Nebo, Utah 50.2 
1949-50 S. Cache, Utah 49. 2 
1951-52 Cache, Utah 55,5 
1952-53 Cache, Utah 56.3 
l, Includes yearling cows. 
2. Unbiased herd reduction slaughter,
Percent Calves Percent Bulls 
34.8 8.3 
17.2 19.8 
14 17 
13 16 
26.6 23.9 
31.2 18.5 
31.7 19.1 
28,8 15.7 
26.7 17.0 
Total Sample 
1,159 
? 
? 
4o4 
226 
799 
606 
812 
850 
Data Source 
Colo. G. & F, 
vol. 3, 1940 
Green, 1950 
Rognrud, 1950 
Ibid 
Rognrud, 1953 
Ibid 
McCormack, 1951 
Author, 1952 
Author, 1953 
I-' 
\Jl 
+
Append.ix T«b le 4, Su1!lJnary cf knowrt Cache elk mortality from August, 1951 to Augi.Jst, 1952 
Composition of Loss 
North Cac he South Cache Mortality Factor cow cal f bull total cow calf antlerless bull uncl total 
Legal harves t 7 l 6 14 114 131 245 
Cripple loss 0 12 4 8 24 
Crippl e removal 2 2 4 2 6 
Nuisance removal 0 5 5 l 11 
Illegal kill - -deer 
seasonl 1 1 5 1 2 8 
Illegal kill - elk season 0 1 1 
Poach i ng 0 4 1 1 1 7 
Mal nutrition 2 5 7 7 36 2 3 48 
Trappi ng accidents 2 2 
Pneumonia 1 1 
Undetermined 1 1 
GRAND TOTAL 11 7 6 24 37 53 204 146 4 354 
1. Represents a limited coverage of the Cache. 
Grand Total 
259 
24 
8 
11 
9 
1 
7 
55 
2 
1 
1 
378 
l-' 
Vl 
Vl 
Appendix Table 5. 
Mortality Factor 
Legal harvest 
Cripple loss 
Cripple removFi1 
Nui sance removal 
I llegal kill-deer 
season 
Poach i ng 
Illegal kill -elk 
seas on 
Legal kill -meat 
condemned 
Undetermined 
GRAND TOTAL 
Summary of known Cache elk mortality from August, 1952 to August, 1953 
Composition of Loss 
North Cache South Cache 
cow calf bull uncl. total cow calf bull uncl. total 
9 3 7 19 85 12 83 180 
1 1 3 5 8 
1 1 
1 1 
3 1 1 1 6 21 3 10 3 37 
2 1 3 
1 1 
1 1 
1 1 2 
12 4 9 1 26 111 15 104 4 234 
Grand Total 
199 
9 
1 
1 
43 
3 
1 
1 
2 
260 
f-' 
'Jl 
CJ'\ 
Appendix Table 6. Summary of known Cache elk mortality from August, 1953 to February, 1954 
Composition of Loss 
North Cache South Cache 
Mortality Factor cow calf bull uncl. total cow ca lf bull uncl . total 
Legal harvest 15 1 7 23 88 21 111 220 
Cripple loss 1 1 2 5 7 12 
Cripple removal l l 2 
Ill eg al kill -d eer 
season 1 1 1 2 4 4 2 10 
Legal k ill-meat 
condemned 1 1 2 
GRAND TOTAL 16 1 9 1 27 97 21 124 4 246 
1. Rich County and Blacksmith Fork loss not included. 
Grand Total 
243 
14 
2 
12 
2 
273 
I-' 
\.J1 
--l 
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Appendix Table 7. Haying records, Hardware Ranch, 1952-53 
1952 
Tons 1 
1953 
Tons 2 Unit Bales Bales 
South Meadow 285 7.97 250 7.88 
Monument Meadow 515 16.22 476 14.99 
Lower Meadow 1,533 48.29 1,687 52.64 
East Meadow 3,363 105.93 2,535 79.85 
TOTAL 179.41 4,948 155.36 
1. Average weight per bale, 61 pounds. 
2. Average weight per bale, 63 pounds. 
159 
Appendix Table 8. Summary of elk feeding records, Hardware Ranch, 
1950-54 
A. Winter 1950-51
Month Bales Fed Pounds Fedl Tons Fed 
Dec. 7 434 0.22
Jan. 691 42,842 21.42 
Feb. 782 48,484 24.24 
Mar. 643 39,866 19.93 
Total 2,123 131,626 65 .81 
B. Winter 1951-52
Dec. 712 43,4322 21.71 
Jan. 935 57,035 28.52
Feb. 873 53,253 26.63 
Mar. 1,149 70,089 35.04 
Apr. __21§_ 35,136 17 ,57 
Total 4,245 258, 945 129.47 
c. Winter 1952-53
Nov. 32 2,0163 1.01 
Dec. 226 14,238 7.12 
Jan. 411 25,893 12.95 
Feb. 493 31,059 15 .53 
Mar. 258 16,254 8.12 
Apr. 34 2,142 1.07 
Total 1,454 91,602 45.80 
D. Winter 1953-54
Dec. 396 24,9484 12.47 
Jan. 519 32,697 16.35 
Feb. 568 35,784 17.89 
Mar. 439 27,657 13.83 
Apr. 24 1,512 0.75 
Total 1,946 122,598 61.29 
1. Weight of bales estimated at 62 pounds each.
2. Average weight of bales was 61 pounds each.
3. Average weight of bales was 63 pounds each.
4. Average weight of bales was 63 pounds each.
Appendix Table 9, Comparative summer cow and calf ratios in various western elk herds. 
Year Herd and Location Calf : Cow Cow Calf Data Source 
1935 Teton, Wyoming 100 261 1 : 0.38 Murie, 1940 
1937 Yellowstone 100 244 1 o.41 Murie, 1940 
General N. Yellowstone, Mont. 100 233 1 : o.43 Rush, 1932 
1947 Banff Park, Canada 100 237 1 o.42 Banfield 7 1949 
1936? Olympic Penn. Wash. 100 164 1 o.45 Swartz, et al, 1945 
1938 Selway, Idaho 100 135* 1 0.74* Young & Robinette, 1939 
Gene ral Nebo, Utah 100 178 1 : 0.56 Rasmussen & Doman, 1947 
Gene r al Manti, Utah 100 189 1 0.53 Rasmussen & Doman, 1947 
1946 Nebo, Utah 100 179 1 0 . 56 Rognrud, 1953 
1951 Nebo, Utah 100: 197 1 : 0.51 Rognr ud, 1953 
1952 Nebo, Utah 100 214 1 : o.47 Rognr ud, 1953 
1949 S . Cache, Utah 100 180 1 : 0 .55 McCor mack, 1951 
1950 S . Cache, Utah 100 181 1 : 0.55 McCor mack, 1951 
1952 Cache, Utah 100 : 197 1 0.51 Author, 1952 
I-' 
CJ'\ 
0 
* Probably excl ude d yearling cows. 
Appendix Tabl e 10. Comparative summer calf c ro p and a dult sex ratio dat a 
Year Herd and Loc ati on Perc en t Calf CropI Bull Cow Data Source 
1948 Apach e For est , Ar iz . 20 1 : 2 .8 P.R. Quar t. , Ariz . 
1950, Jan . 
1949 Apa ch e For e s t , Ari z. 25.9 1 : 2 .8 Ib id 
1948 Sit greaves For est, Ariz . 24 .6 1 : 1. 9 Ibid 
1949 Sitgre ave s Forest, Ariz. 19 .4 1 1. 9 Ibid 
1948 Coconino Forest, Ariz. 23 1 1.8 Ibid 
1949 Coconino For e st, Ari z . 20.7 1 : 1.7 Ibid 
1949 S. Cache, Utah 25.8 1 1.68 McCormack, 1951 
1950 S. Cache, Utah 25.0 1 1.70 McCormack, 1951 
1952 Cache, Utah 24.8 1 : 1. 75 Author, 1952 
1946 Nebo, Utah 25.4 1 1.57 Rognrud, 1953 
1951 Nebo, Uta h 26.0 1 2.20 Rognrud, 1953 
1952 Nebo, Utah 24.8 1 2.41 Rognrud, 1953 
1947 Nebo, Utah 1 1.6 Rasmussen & Doman, 1947 
1941 Manti, Utah 1 1.8 Rasmussen & Doman, 1947 
1 Herd increase expressed as percent calf crop of total summer herd--technically this represents 
composition only. 
I-' 
0\ 
I-' 
